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CHAPTER ONE 
          INTRODUCTION 
 
 The literature revealed that Camelidae originated in North 
America (Vidal-Rioja, Zambelli and Semorile, 1994, Tibary, 1997 
and Nowak, 1999). There are six species in the family camelidae. 
The dromedary camel (Camelus dromedarius) and the Bactrian 
camel (Camelus bactrianus) are domesticated species and are native 
to the Mediterranean, North Africa, Middle East and South Asia. In 
South America, the family is represented by two domesticated 
species, the Llama (Lama glama), and the alpaca (Lama pacos). 
Two wild species also inhabit South America and these are the 
vicona (Vicugna vicugna) and guanaco (Lama guanicae) (Fowler, 
1998). 
Camelid are seasonal breeders (Sghiri and Driancourt, 1999), 
and they are reflex ovulators (induced ovulation) (Shalash and 
Nawito, 1964).  
        Recent taxonomy classifies camelids in the order Artiodactyla 
(even toed ungulates), suborder tylopoda (pad footed) and the family 
camelidae, separated them from their near relative, the ruminants 
(deer, giraffes, cattle, goat, and antelope) on the bases of dentitions, 
stomach anatomy and motility, structure of the foot and type of the 
placenta (Tibary, 1997; Fowler, 1998;  Nowak, 1999).  
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            Tibary (1997) gave a detailed information about the camelids 
as shown in table (1).  
Table 1: Shows some information about Camelids: 
Ani S. A .W. G.L. N.B .W. L.E. P.W. 
Bactrian 
camel. 
300-690    
Kg. 
360-440 
days 
37 Kg. 50 years. 4.2 Kg. 
Dromedary 
camel. 
300-650 
Kg. 
404-530 
days 
26-45 
Kg. 
  
Guanaco 
camel. 
100-120 
Kg. 
345-360 
days 
8-15 Kg. 28 years.  
Llama 
camel. 
130-155 
Kg. 
342-355 
days 
8.6-14.9 
Kg. 
 20 years. 0.7 Kg. 
Alpaca 
camel. 
55-65 
Kg. 
342-345 
days 
8-9 Kg.   
Vicona 
camel. 
35- 65 
Kg. 
330-350 
days 
4-6 Kg. 28 years..  
 
 Ani. S.  =Animal Species.     
A.W.     =Adult weight. 
G.L.      = Gestation Length. 
N.B.W. =Neonatal body Weight. 
L.E.      =Life Expectancy. 
P.W.    =Placental Weight. 
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 In Sudan the only species present is the one-humped camel 
(Camelus dromedarius). The estimated population in Sudan is 
3202999; a number which amounts to 16% of the total world camel 
population (Higgins, Allen, Mayhew and Snow, 1992; Statistical 
year book of Sudan, 2001). 
        Camels have been used traditionally for transport, draught 
animals, to supply hides and wools, meat and milk and some are 
used as racing camels (Salman, 2001; Jaen, 2003). 
        Camels, as one of the viviparous vertebrates, and in order to 
reproduce outside the aquatic environment, it is therefore necessary 
to develop structures that would both protect the embryo and allow 
it to exchange gases with its environment. This is accomplished by 
the development of a complex system of membranes (foetal 
membranes) which surround the foetus. These are the yolk sac 
(Vetelline sac) and the allantois which are both derived from the 
splanchnopleure and the chorion and amnion which are together 
derived from somatopleure (Noden and De Lahunta, 1985; Tibary, 
1997; Salman, 2001). The chorion and allantois are sometimes fused 
to form chorioallantoic membrane. The latter, in many mammals, 
constitutes the foetal part of the placenta (foetal placenta) whereas 
the maternal placenta is formed by the endometrium. In addition to 
the above mentioned four membranes, camelids are characterized by 
the presence of an unusual extraembryonic membrane, referred to as 
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the epidermal membrane (Fowler and Olander, 1990), the fourth 
membrane (Tibary, 1997) or the false membrane (Fowler, 1998). 
This membrane covers the embryo, adheres to mucocutaneous 
junctions and dries quickly after birth and has unknown function 
(Tibary, 1997).   
 Studies concerning the dromedary foetal membranes have 
been compiled by Morton (1961), Moneim, 1968, Musa (1977), 
Skidmore, Wooding, and Allen, (1996) and Salman (2001).  
         It should be noted that the morphological studies of the 
dromedary foetal membranes carried out so far were concentrated 
mainly on gross anatomy and histology, with rather a scanty 
information about their ultrastructure and histochemistry.  
In Sudan, Salman (2001) has studied the dromedary placenta in 
detail. However, very little work has been performed on the other 
foetal membranes. It appears from the literature cited that there is a 
need for further and detailed histological, histochemical and 
ultrastructural studies on the foetal membranes of the dromedary 
camel. It is hoped, therefore, that the present investigation will be a 
contribution to a better knowledge of the structure and function of 
the various components of the camel foetal membranes and 
placenta. 
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The objectives of this study are to:- 
   1. Describe the morphology (gross anatomy, histology and 
ultrastructure) of the foetal membranes and placenta of the 
dromedary camel. 
2. Study the hitochemistry of the foetal membranes and placenta 
of the dromedary camel. 
3. Study the correlation between the structural changes and the 
functions of these membranes and placenta during the different 
phases of pregnancy (first, second and third trimesters). 
4. Study in details the structure of the extra embryonic membrane 
(epidermal membrane) of the dromedary camel. 
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                                            CHAPTER TWO 
        LITERATURE REVIEW 
 
2-1.Gross Anatomy: 
2-1-1. Foetal Membranes:  
2-1-1-1. The Yolk Sac:  
 The yolk sac, in mammals, is developed as an expansion of the 
splanchnopleure of mid gut and it disappears during early stage of 
pregnancy, but its rudimentary part plays an important role in the 
initial process of the haematopoisis and, in some species, it is the 
source of the primordial germ cells (Carlson, 1981; Noden and De 
Lahunta, 1985).   
 In the mare (Noden and De Lahunta, 1985) the yolk sac is 
attached to the chorion and form three layered zones (yolk sac, fused 
somatic and splanchnic mesoderm and trophoblast) and is called a 
trilaminar omphalopleure. Large blood vessels, the sinus terminalis, 
are circumferentially arranged around this zone forming the so 
called chorio-vetelline placenta, which facilitates the materno-foetal 
exchange during the first quarter of gestation in the mare  Whitwell 
and Jeffcott (1975) stated that the yolk sac develops quite early and 
is large at first but then involutes at the end of the first month of 
pregnancy in equidae. 
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 Lewis and Harrison (1966) demonstrated a yolk sac in 
0.26mm.X0.22mm human embryo (13 days of gestation) as a solid 
tubular duct. The duct is lined by cuboidal cells. These authors also 
stated that, the yolk sac contains a collection of erythrocytes in its 
lumen, and since these cells are anucleated, it is presumed that they 
are of maternal origin. The extra-embryonic mesoderm forms a 
single layer around the yolk sac, in which angiogenesis is 
proceeding actively during the early stage of gestation. Carlson 
(1981) stated that, despite the lack of stored yolk in mammalian 
eggs, the yolk sac has been preserved, probably because of vital 
secondary functions. Two of the most important of these secondary 
properties are: 1- the source of primordial germ cells from the yolk 
sac endoderm and 2- the source of original circulating blood cells 
(both red and white) from the mesodermal cells that cover the yolk 
sac. Lakshaw (1987) stated that the yolk sac contributes in the 
production of steroid hormones by its lining endodermal cells. 
 Bryce (1942) demonstrated, in human embryo, a yolk sac as 
elongated duct attached to the abembryonic pole.  
 In the dromedary camel, the yolk sac was examined by 
Shagaev and Baptidanova (1976). They identified the yolk sac at 22-
24 days after conception, and the yolk sac placenta at 27-28 days 
and they presumed that it continued to function for a long time. 
However, Skidmore et al. (1996) depicted only a small remnant of 
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yolk sac by day 56. Morton (1961) studied the foetal membranes of 
three species of camelidae (dromedary, bactrian and alpaca), and 
described the remains of a small highly vascularized yolk sac which 
is found under the amniotic covering of the umbilical cord. The yolk 
sac is lined by cuboidal cells which, in many places, are grouped 
into projecting masses. 
2-1-1-2. The Amnion:  
Noden and De Lahunta (1985) stated that the amnion, in 
mammals, is a fold of the extra-embryonic somatopleure. These 
folds meet and fuse to form the amniotic sac which surrounds the 
foetus. The amniotic sac is filled with amniotic fluid. The fluid is 
initially secreted by the amniotic ectoderm but later it receives fluids 
from the foetal kidney, oral glands and respiratory tract. The fluid 
increases slowly throughout gestation. Smooth muscle fibres 
develope in the somatic mesoderm of the amnion and their 
contraction causes agitation of the amniotic fluid .The amniotic fluid 
serves to protect the embryo and provides it with an environment in 
which it can move easily (Carlson, 1981; Noden and De Lahunta, 
1985). There are hippomanes in the amniotic cavity of the mare and 
they contain large numbers of birefrengent crystals of oxalate, 
proteins and urinary detritus (Noden and De Lahunta, 1985). In 
Llama glama, Fowler and Olander (1990) reported the presence of 
one or two amniotic hippomanes. Amoroso (1952) reported the 
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presence of hippomanes in the amniotic fluid of the mare, cow, ewe 
and pig.      
  In equidae, the inner surface of the amnion is characterized by 
small projections. These excrescences of ectodermal epithelium are 
called amniotic plaques which are particularly prominent on the part 
that covers the umbilical cord (Whitwell and Jeffcott, 1975; Noden 
and De Lahunta, 1985). 
 Hradecky (1983) described the amnion of Steenbok 
(Raphicerus campestris) as a thin avascular membrane which 
presses against the chorion in some places and against the allantois 
in other places.  
  Morton (1961) stated that the amnion of the camel is adherent 
in part to the chorion forming the chorio-amnion and in part, to the 
allantois to form the allanto-amnion which is slightly vascularized 
near the umbilical region. Small amniotic pustules measure up to 1 
cm. in diameter and fine bristle – like horns up to 15 mm. in length 
are present; they are most noticeable in the umbilical cord. Similar 
results are also reported by Fowler and Olander (1990) in the lama. 
In addition, they noticed the presence of small foci in the lama 
amnion. 
        Fowler and Olander (1990) reported that the amnion of llama 
(Llama glama), at full term, is closely adherent to either the allantois 
or the chorion and maintains this relation until parturition, but until 
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90 days of gestation, the amnion is not intimately adherent to 
chorion. Furthermore, the amniotic sac in Llama glama extends to 
the end of the pregnant horn and occupies all the spaces unoccupied 
by the allantoic sac.  
2-1-1-3.The Allantois: 
 Whitwell and Jeffcott (1975) stated that, the allantois in the 
horse develops in early foetal life as an outgrowth from the hindgut 
which is derived from the highly vasculatized splanchnic mesoderm 
and non-vascular endoderm. At four weaks of gestation, it gradually 
surrounds the amnion. The allantois fuses with the amnion and 
chorion to form the allanto-amnion and the allanto-chorion 
respectively. The allantois is responsible for the development of the 
amniotc, umbilical and allantochorion vasculature. Noden and De 
Lahunta (1985) stated that, the allantois in domestic mammals is 
vascularized by allantoic arteries which branch off the caudal 
portion of the two dorsal aortae. The allantoic veins enter the 
embryo at the umbilicus and course cranially in the ventral body 
wall to enter the sinus venosus of the heart along with the vitelline 
veins. The allanoic sac serves as a reservoir of the urinary excretory 
wastes, most of which are precipitated as uric acid. Noden and De 
Lahunta (1985) reported that the allantois of equine appears at day 
21 of gestation, and expands and completely surrounds the yolk sac 
at day 40 except at the chorionic girdle 
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 The allantoic sac of Antelopes (Ourebia ourebia) is very small 
and empty. It contains a large number of blood vessels and it is also 
covered by a thin layer of epithelium. No hippomanes were found, 
but debris was seen in the allantoic duct (Kellas, 1966). 
 Morton (1961) described the allantois of the camel as an 
expanded sac, separates the amnion almost completely from the 
lesser horn and the lesser curvature of the chorionic sac. Allantoic 
hippomanes consist of a mass of degenerated cells, some giant cells, 
with well stained nuclear masses, small intact groups of epithelial 
cells and a few small cysts bounded together by a layer of fibrinous 
material. In Llama (Fowler and Olander, 1990), one or two 
hippomanes (allantoic calculi) of various sizes are found in the 
allantoic sac. The hippomanes are fibro-elastic objects floating in 
the allanto-amniotic fluid of the horse and other mammalian species 
(Whitwell and Jeffcott, 1975). These structures consist of cellular 
debris surrounded by concentric depositions of mucoprotein, 
calcium and phosphorous (Hoys, 1971).  
2-1-1-4. The Epidermal Membrane:  
 Although the foetus of non-camelids placental mammals floats 
freely in the amniotic fluid, the camelids foetus is characterized by 
the presence of an additional membrane which separates the foetus 
from the amniotic fluid. This membrane is referred to as epidermal 
membrane (Skidmore et al., 1996; Fowler and Olander, 1990). 
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 Fowler (1998) stated that, the camelids have an extraordinary 
membrane (fourth or epidermal membrane) which adheres to the 
foetus at its mucocutaneous junctions and to its feet and is 
composed of squamous epithelium. This membrane is believed to be 
derived from the foetal epidermis, but its function is unknown. 
Fowler and Olander (1990) reported that, in full term neonates of 
Llama, the epidermal membrane is opaque whitish membrane, 
approximately 1-2 mm. thick, and covers the whole surface of the 
body. Similar observations were also reported in the dromedary 
camel (Musa, 1977; Salman, 1991; 2001). These authors agreed 
that, the epidermal membrane does not cover the nostrils or the 
mouth and therefore it possesses little danger of postpartum 
suffocation if it is not immediately removed from the neonate. This 
is in contrast to the amnion, which in most mammals, may 
completely envelop the nose and mouth resulting in the suffocation 
of a weak non-struggling neonate (Fowler and Olander, 1990). 
Merkt (1988) stated that the additional membrane of the lama camel 
facilitates the delivery of the conceptus and the newborn get rid of 
this membrane itself, since in camelids mothers do not lick their 
offsprings.The initial development of the epidermal membrane 
begins during mid gestation, without being separated and it is not 
grossly visible until the fourth period of pregnancy (Morton, 1961; 
Fowler and Olander, 1990). On the other hand, Musa (1977) stated 
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that the epidermal membrane develops during the first trimester in 
the dromedary camel; it was first observed in a foetus of 41cm. 
crown-rum length. Whereas Salman (1991; 2001) observed it on a 
foetus of 24 cm. crown rump lenght. The epidermal membrane 
remains on the surface of the foetus until hairs begin to appear and 
then the hairs push the epidermal membrane away from the skin. 
The epidermal membrane, in a premature foetus, is thicker and more 
durable than that of a full term foetus (Fowler and Olander, 1990). 
On the other hand, in the full term foetus, the epidermal membrane 
is friable and easily turned or brushed from the surface of the skin 
with a slight friction, little movement or abrasion. 
2-1-2. The Placenta:  
 In all mammalian species, the embryo starts development as a 
spherical clump of cells enclosed within muco-polysaccharide coat, 
the zona pellucida, which is transparent, tough and elastic 
membrane.The transformation from this stage (morula) to a 
blastocyst (blastula), usually occurs soon after the embryo has 
reached the uterine lumen. The blastocyst then adheres to the 
endometrium by a process known as implantation (Carlson, 1981; 
Noden and De Lahunta, 1985).   
 In the pig, implantation begins at about 12 days of gestation 
(Noden and De Lahunta, 1985), while in cattle and sheep, the 
implantation starts during 5 and 3 weeks of gestation respectively. 
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In springhaas (Pedetes capensis) the implantation occurs on the side 
of the corpus luteum, mostly in the left horn, but ovulation does 
occur on both sides, and foetuses were five times on the right and 
six times on the left horn (Fisher and Mossman, 1966). On the other 
hand, Otianga-Owitt, Oduor-Okelo, and Gombe, (1992) found an 
equal number of conceptus on both sides of the uterus in the above 
mentioned species. 
        In the mare, implantation starts at about 15-17 days after coitus 
(Ginther, 1992), and the massively enlarged spherical blastocyst of 
the equine is usually suspended in a large amount of uterine fluid 
(uterine milk).The conceptus is being shuttled back and forth in the 
uterine horns for at least a week before it finally becomes fixed in 
one of the horns. The embryos of equines lie at an anti-mesometrial 
site in a recess referred to as the implantation chamber (Enders and 
Lue, 1991). Noden and De Lahunta (1985) described the placenta of 
the eutherian mammals as a structure that is formed by the 
apposition of foetal membranes (chorio-allantois or chorio-amnion) 
and the maternal tissue (endometrium). 
 Tibery (1997) reported that the early blastocyst of camelidae is 
enormously enlarged. In the dromedary camel, implantation occurs 
at 30 days of pregnancy, whereas in alpaca and lama it may occur 
somewhat earlier, between days 20 and 22 after fertilization. 
Implantation occurs mainly in the left uterine horn in camelids, 
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although ovulation occurs equally, either in the right or left ovaries. 
Embryos placed inside the right horn subsequently migrate to the 
left horn. The foetus lies in the left horn while the chorion and the 
large allantoic sac extend early into the other uterine horn (Morton, 
1961; Ghazi, Oryan, and Pourmirzaei, 1994; Skidmore, et al., 1996; 
Tibary, 1997; Sumar, 1999). Novoa (1970) mentioned that, 95 % of 
the alpaca and lama get pregnant in the left horn.   
Morton (1961) stated that the placenta of the dromedary camel is 
formed in part by the fusion of the allantois and the chorion to form 
the allanto-chorion placeta and in part by the fusion of the chorion 
and the amnion to form the chorio-amnion placenta. Similar results 
were also described in lama by Fowler and Olander (1990).   
 Noden and De Lahunta (1985) suggested that while the 
primary function of the placenta is the selective mediation of 
physiological exchange between the foetus and its mother, it may 
also serves as an important endocrine organ during the gestation 
period. The placenta, particularly the foetal part, acts as a barrier to 
prevent mixing of the foetal blood with maternal blood. 
 Prior to apposition with uterine mucosa, the developing 
mammalian embryo gets the essential metabolite substrates from the 
uterine fluid contents (Carlson, 1981; Noden and De Lahunta, 
1985). The fluid is called histotroph and is a secretary product of the 
uterine mucosal glands.The histotroph contains low molecular 
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weight metabolites, fats and glycogen. Following the formation of 
the placenta, the histotroph nutrition is supplemented by heamotroph 
nutrition, in which the essential metabolites are provided by the 
maternal circulatory system.  
 In domestic mammals, two types of placentae are present; non-
deciduate and deciduate placenta. These two types are furtherly 
subdivided into four subdivisions as follows:  
i- Non-deciduate, diffuse and epitheliochorial type which is 
found in the mare, she camel and sow (Amoroso, 1952; Morton, 
1961; Ramsey, 1982).  
ii- Non-deciduate, cotyledonary and syndesmochorial which 
is found in the cow, ewe and goat (Bjorkman, 1969; Carlson, 1981; 
Noden and De Lahunta, 1985). 
iii- Deciduate, zonary and endotheliochorial is present in the 
dog and cat (Carlson, 1981; Noden and De Lahunta, 1985).  
iv- Deciduate discoid and haemochorial placenta. This type is 
found in human, primate and rodents (Ramsey, 1982; Lukhard, 
Kaufmann and Elger, 1985).  
  Hradecky, Mossman, and Stott, (1988) described the steenbok 
(Rephicerus campestris) placenta as a multicotyledonary placenta 
with four distinct rows of cotyledons that correspond to caruncles. It 
is typically epitheliochorial and non-invasive. Fisher and Mossman 
(1966) described the Springhaas (Pedetes carpensis) placenta to be 
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of haemochorial type, whereas Otianga et al. (1992) is of the 
opinion that it is an endotheliochorial one. Kellas (1966) mentioned 
that the antelope placenta is epitheliochorial with two rows of 
cotyledons. A similar result is described in Oribi (Ourebia ourebia) 
by Kellas (1966). The tiger (Panthera tigris tigris) placenta is a 
zonary placenta that forms a complex ring around the uterus 
(Srinvastava, 1952). The feline placenta is considered to be an 
endotheliochorial barrier relation (Wimsatt, 1962), whereas 
Zhemkova (1962) suggested that it is a haemochorial placenta. 
            Savi (1843) was the first investigater to note that the foetal 
placenta of the dromedary camel is diffuse in nature, as in the mare, 
and not cotyledonary, as in other ruminants, and therefore camels 
are more closely related to pachyderms than to ruminants. The 
diffuse nature of the camelids placenta was also noted by Turner 
(1975) and Amoroso (1952). Amoroso (1952) suggested that the 
camelids placenta is of epitheliochorial type similar to that of the 
pig. This information is confirmed in camelids by Grosser (1927), 
Harvey (1959), Meschia, Prystowsky, Hellegers, Huckabee, 
Metcalee, and Barron, (1960) and Fowler and Olander (1990). 
  The findings of Hill (1960) and Morton (1961) regarding the 
measurements of the foetal placenta and umbilical cord in Camelids 
are shown in table 2. 
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Table 2: data about the chorion and umbilical cord in different 
species of camelids (a comparison between the findings of Hill, 
160 and that of Morton, 1961). 
 Morton findings Hill findings 
 D. C. B. C  L. C  B. C. L. C. 
Length of L.Cu. 99 cm. 68 cm. 48 cm. 75 cm. 49 cm.
Length of G.Cu. 127 cm. 89 cm. 86 cm. 148 cm. 78 cm.
Maximum girth 38 cm. 49 cm. 24 cm. 50 cm. 21 cm.
Length of U.C. 18 cm. _ _ 27 cm. _ 
 
D.C. = Dromedary camel.  
B.C. = Bactrian camel. 
L.C. = Llama camel. 
L.Cu. = lesser curvature. 
G.Cu. = Greater curvature. 
U.C. = Umbilical cord. 
Fowler (1998) mentioned that the placenta of camelids is thin 
and is completely covered by villi; the cotyledons don't exist.  
         Fowler and Olander (1990) stated that the placenta-uterine 
attachment in Lama camel,  at approximately day 20 of gestation, 
shows that the surface of the chorion is covered with low  domes of 
epithelia and vascular tissue (0.3 mm. high) and are embedded 
within corresponding depressions in the endometrium. With 
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advanced pregnancy, the domes elongated to become rugose 
papillae. Elongations and leaf-like ridges develop and increase the 
surface area and depth of interdigitations within the endometrium.  
The surface of the chorion is also characterized by reddish, 
irregularly shaped patches with lighter coloured interspaces, and the 
surface is rough. The patches of papillae are most dense on the 
greater curvature and toward the centre of the crescent-shaped 
placenta.  
Morton (1961) noted that the dromedary placenta is thick and 
covered with short-shrub like tendrils or villi in which arterio-
venous connections sometimes occur. The chorion is covered with 
small red tufts of villous processes. Several areas, mainly near the 
anti-mesometrial aspect of the larger horn and near the lesser 
curvature, are relatively bare of villous tufts. In some areas, 
relatively small tufts are surrounded with larger ones. Distally, the 
surface of each tuft is plicated into numerous folds and does not 
form finger- like villi.  
2-2. Histology: 
2-2-1. Foetal Membranes: 
2-2-1-1. The Amnion: 
 The amnion of antelopes is lined by thin squamous epithelium 
and lacks blood vessels (Kellas, 1966). In the tiger (panthera tigris 
tigris), the amnion is lined by very thin epithelium (Srinastava, 
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1952), while in the mare (Equus caballus), the amniotic epithelium 
is a thin single layer of cells, with frequent areas of squamous 
metaplasia forming the so called pestules or plaques (Allen, 
Hamilton and Moor, 1973). Armostrong, Wilt and Pritchard (1968) 
described two types of cells in the human amniontic epitheliumin; 
light and dark cells.  
 Steven, Burton, Sumer, and Nathanielsz, (1980) reported that 
the amnion of the alpaca (llama pacos) is covered by stratified 
squamous epithelium, six to eight cells in thickness. However, 
Morton (1961) is of the opinion that the amnion of camelids is lined 
with a single layer of flattened epithelium which, in some places, 
forms low cornfield plaques or becomes columnar in the larger 
pustules. Foci of degerative cells are present in the latter.  
2-2-1-2. The Epidermal membrane: 
 Fowler and Olander (1990) stated that, the epidermal 
membrane in lama camel, consisted of a deep layer of stratified 
squamous epithelium lying next to the foetus and an outer 
keratinized layer with indistinct cell outlines and without nuclei.  
 Morton (1961) found that, the epidermal membrane of the 
dromedary camel is composed of squamous epithelium, derived 
from the foetal epidermis, and it is considered as a pseudo-
membrane, since it has no connective tissue. Musa (1977) is of the 
opinion that the dromedary epidermal membrane differentiates into 
 34
an outer layer of squamous epithelial cells at 25 cm. CRL. But at 
later stages of pregnancy, keratin is produced and gives strength to 
the membrane 
2-2-2- The Placenta:      
2-2-2-1. The Chorion:  
 The chorion is an epithelial layer derived from the outer 
blastocystic wall, the trophoblast. During the course of implantation, 
it is provided by an inner layer of mesenchyme derived from the 
somatic mesoderm. In most mammalian species, the chorionic 
epithelium (the trophoblast) constituted the outer most layer of the 
foetal membranes (Salman, 2001). The trophoblasts are sometimes 
fused together to form trophoblastic giant cells. The origin, structure 
and functions of the trophoblastic giant cells were extensively 
studied in different mammals. These cell populations include the 
mononucleate giant cells of many rodents and lagomorphs, the 
binucleate trophoblastic giant cells of ruminants and equines and the 
multinucleated giant cells of human. The mononucleate giant cells 
are characterized by large polyploid nuclei (Muntener and Hsu, 
1977; Carter, 1978; Lee, Wooding, and Brondon, 1986; Soares and 
Glasser, 1987;   Varmusa, Prideaux, Kothary, and Rossant, 1988; 
and Morgan, Wooding, Beckers, and Friesen, 1989). The binucleate 
giant cells are characterized by pairs of diploid nuclei (Hamilton, 
Allen,. and Moor., 1973; Allen, Hamilton, and Moor, 1973; 
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Wooding, 1980; Enders and Liu, 1991; Wooding and Flint, 1994). 
The Multinucleated giant cells are characterized by many nuclei 
(Boyd and Hamilton, 1970; Gossey and Fox, 1984; Tuttle, Toole, 
Oshaughnessy, and Zuspan, 1985; Kaufman, Main, and Chen, 1984 
Loke, Burland, and Butterworth, 1986; Sasagawa, Yamazaki, Endo, 
Kanazawa, and Takeuchi, 1987; Lalani, Bulmer, and Wells, 1987; 
Loke and Burland, 1988).  
 Hoffman and Wooding (1993) stated that the transformation of 
the trophoblast cells into mononucleate giant cells in rodents in 
general,  begins at 5-6 days post coitus and is first apparent at the 
ab-embryonic pole of the blastocyst (mural trophectoderm). The 
mural trophectodermal cells cease dividing, migrate away from the 
trophectodermal layer and then begin a dramatic increase in cell size 
to become the primary mononuclear giant cells. This transformation 
spreads toward the embryonic pole where the polar trophectodermal 
cells aggregate as ectoplacental cone. These cells then develope into 
secondary mononucleate giant cells. 
  Kaufman (1982) and Varmusa, Prideaux, Kothary, and 
Rossant, (1988) noted that the primary and secondary mononucleate 
gisnt cells in the mouse are phenotypically indistinguishable from 
one another.  
 The thickness of the mononucleate giant cells in the rat 
chorion, which is 6-7 cell layers at mid gestation, usually declined to 
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0-4 cell layers by late pregnancy (Dickson and Bulmer, 1960). The 
mononucleate giant cells in the rat have a voluminous cytoplasm 
which is basophilic and contain granules or vesicles thought to be of 
glycoprotein in nature (Bulmer and Dickson, 1960; Deane, Rubin, 
Driks, Lobel, and Leipsner, 1962). The nuclei have multiple and 
very prominent nucleoli as well as irregular nuclear folds (Dickson 
and Bulmer, 1960; Hoffman and Wooding, 1993). 
 Ruminant placenta consists of numerous small units (the 
placentomes), each consists of a tuft of foetal villi (cotyledons) 
interdigitating with crypt-like invaginations of the uterus (Hoffman 
and Wooding, 1993). The trophoblasts form a single layer coating 
the foetal villi and most of them are mononucleate cells. The early 
binucleated cells are located between adjacent uninucleate cells and 
have neither attachment to the basal lamina, nor do they share in the 
apical junctional complexes of the epithelium. The binucleated cells 
become rounded, increase in size and begin to develop cytoplasmic 
features of mature binucleate cells which are characterized by 
prominent cytoplasmic granules. These granules were believed to 
localize preferentially in the basal cytoplasm and this polarity was 
altered as the cells migrated from the chorionic epithelium of the 
cotyledonary villi to a position lining the crypts which appose the 
villi (Wimsatt, 1951; Davies and Wimsatt, 1966). This proposed 
migration of binucleated cells and their contribution to the syncytial 
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lining of the crypts, a position formerly occupied by maternal 
epithelium, is controversial (Davies and Wimsatt, 1966; Boshier and 
Holloway, 1977;). During migration, the binucleate cells temporily 
form a component of the trophoblasts tight junctions (Wooding, 
Flint, Heap, and Hobbs, 1981; Wooding, 1984; Wango, Wooding, 
and Heap, 1990). In the cow and deer, the binucleated cells migrate 
to the cryptal lining, but fuse with the uninucleat cells to form 
trinucleate cells (Wooding and Wathes, 1980).  
 Hradecky et al. (1988) stated that the trophoblast of the 
steenbok chorion is cuboidal and has numerous typical binucleated 
cells. The chorionic villi of antelope are covered with a single layer 
of cuboidal cellular trophoblasts and numerous binucleated cells. 
The autolytic process has caused some accumulation of fluid in the 
villi (Kellas, 1966). Whitwell and Jeffcott. (1975) stated that, the 
surface of the micro-cotyledons and their villous branching, in 
eqines placenta, are covered by a single layer of uninucleate 
trophoblasts. As pregnancy proceeds, the trophoblasts become 
cylindrical and often vacuolated and they may have a histotrophic 
function for absorption of uterine secretion. 
Binucleate giant cells in equines have been described only at a 
narrow band on the unattached area of the conceptus referred to as 
chorionic girdle (Allen et al., 1973). These cells may be polyploidy 
(Enders and Liu, 1991).                                 
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  Skidmore et al. (1996) stated that, at 14 days of gestation in 
the dromedary camel, the trophoblasts become closely approximated 
to the uterine epithelium. At day 25, the trophoblasts become much 
taller and evidently invaded by allantoic blood vessels. Syncytial 
cells appear by day 35 and they are known as giant cells. The giant 
cells lie opposite to the endometrial glandular openings and they 
originate by fusion of the trophoblasts. During the second stage of 
gestation, there is no clear change in the trophoblasts. During the 
rest of gestation, large multinucleate giant cells are present and the 
chorionic villi become extensively branched. Moreover, very dense 
intraepithelial and sub-epithelial networks of capillaries exist both in 
the chorion and endometrium. This leads to a very close contact 
between the foetal and maternal capillaries. Morton (1961) is of the 
opinion that the trophpblasts of the dromedary chorion consist 
mainly of uninucleated cells with exceptionally numerous 
irregularly spaced multinucleated trophoblastic giant. Binucleate as 
well as mononucleate trophoblast giant cells were demonstrated in 
the dromedary chorion (Ghazi et al., 1994). On the other hand, these 
cells were not identified in the alpaca chorion (Steven, Burton, 
Sumer, and Nathanielsz, (1980). Skidmore et al. (1996) admitted 
that the giant cells in the dromedary chorion are different from the 
characteristic ruminant binuleate giant cells. Steven, Burton, Sumer, 
and Nathanielsz, (1980) detected capillaries deeply indented into the 
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trophoblasts and this reduces the distance between the two 
circulations to as narrow as 2 microns. The rich vascularization of 
the trophoblasts is very striking in all camelids and this is beneficial 
to the development of the foeti of camelids at high altitude.  
 The epithelium of the delivered dromedary chorion is often 
cuboidal, yet other cylindrical cells with vacuolated cytoplasm are 
also present in some regions (Skidmore et al., 1996; Tibery, 1997). 
Van Lennep (1963) reported that, during the second stage of 
pregnancy in the dromedary, the extremely complex branching of 
villi, is usually associated with  three types of trophoblastic cells;  
cuboidal, tall columnar and giant cells, although an intermediate 
type is also seen.  
 The plicated villous tufts in the dromedary chorion are quite 
different in appearance from the fine finger-like processes, which 
radiate from a central core in the chorion of the mare and donkey. 
The plicated tufts consist of a central core covered with a thin layer 
of trophoblasts with indistinct cell bounderies. Large masses of 
syncytiotrophoblasts frequently project from the apices of the 
villous folds. Areas of well defined tall columnar trophoblasts are 
also present basally and may represent the normal cryptal cells such 
as those seen in the pig (Amoroso, 1955; Morton1961). Morton 
(1961) stated that the macro and microscopic appearances of the 
villous tufts of the Bacterian and Llama camels are very similar to 
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those of the dromedary camel. The tufts in all these species are 
plicated, highly vascular with intraepithelial capillaries in areas of 
low columnar trophoblasts. There are areas of tall columnar 
cytotrophoblasts basally, and masses of syncytiotrophoblasts 
elsewhere. Fowler (1998) noted the presence of numerous 
multinucleated trophoblasts alternating with uninucleated 
trophoblasts, but typical binucleated cells were not present in full 
term alpaca placenta. Harrison and Young (1966) observed the 
presence of a rich interlacing network of capillaries which are intra-
epithelial in position in cervidae. A sub-epithelial plexus is also 
found and the larger vessels are looped in the mesenchymal core and 
they are connected to the plexus at frequent intervals.    
2-2-2-2. The Endometrium: 
 The endometrium which constitutes the maternal portion of the 
placenta was studied by many authors (see Carlson, 1981; Noden 
and De Lahunta, 1985; Dellmann and Brown, 1987; Fowler, 1998).  
In general, the uterine wall consists of three layers, the mucosa, sub-
mucosa and the muscular layer. The first two layers together, 
constitute the endometrium (Salman 2001). The surface epithelium 
of the endometrium is simple columnar in the sow and ruminants 
and in some areas, the epithelium may be cuboidal. The endometrial 
glands in ruminants are simple coiled branched tubular and are lined 
with ciliated and non-ciliated simple columnar epithelium 
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(Priedkalns, 1981; Salman, 2001). King, Atkinson and Robertson 
(1982) stated that the uterine epithelial cells, during the second 
month of gestation in ruminant, consist mainly of lightly stained 
cuboidal cells interspersed with dark elongated cells, particularly 
during early stages of pregnancy. Few multinucleated giant cells 
with little cytoplasm are also present.  
       Hoyes (1972) studied the endometrial glands of pregnant ewe 
and found that the glands secrete an albuminous fluid into the spaces 
between the uterine epithelium and the chorion. This fluid is 
absorbed and processed by the foetal trophoblast, and being rich in 
proteins, is probably of importance for the nutrition of the foetus.  
In the horse, Kolester (1902) found that the glands communicate 
with the uterine cavity through a short duct lined by columnar 
epithelium, and the glands are generally simple in form. At mid 
pregnancy, the glands are often coiled and there is little cellular 
debris in the lumen. Near the surface of the gland, the glandular 
profiles are often irregular in shape and the lumen is filled with 
degenerating cells and foci of stratified epithelium are usually 
present. 
 
 
 
 
 42
2-3. Ultrastructure: 
2-3-1. Foetal Membranes:           
2-3-1-1. The Amnion: 
 Hoyes (1972) stated that, in human, the amnion surface 
epithelium possesses pleomorphic microvilli, which are covered by 
an extraneous layer of filamentous material. Numerous dilated 
intercellular channels extend from the base of the epithelium to the 
surface where they open into the amniotic cavity (Bourne, 1962; 
Wynn and French, 1968). The intercellular channels are either 
partially or completely filled by villous-like processes of the plasma 
membrane (Hoyes, 1972). At intervals, some folds form interlocking 
processes with those of adjacent cells, and they are united by 
attachment plaques, most of which are typical desmosomes (Hoyes, 
1972). Well developed hemi-desmosomes are present on the basal 
plasma membrane of the epithelium (Thomas, 1965; Hoyes, 1972). 
The cytoplasm of the cells of the human full term amnion contains 
numerous bundles of filaments and these form an interlacing 
network which extends from just below the terminal web associated 
with the surface membrane to the base of the cell. The filaments are 
closely related to the desmosomes, but are often separated from the 
hemi-desmosomes (Hoyes, 1972). Pinocytotic vesicles are found at 
the lateral cell membranes, especially in the lower half of the cells, 
and at the basal cell membrane. Clear vesicles are also present 
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everywhere in the cytoplasm especially in the region of the Golgi 
apparatus which is always placed supra-nuclearly and mainly 
consists of a single group of cisternae. Cisternae of rough 
endoplasmic reticulum are present. Mitochondria are scattered, and 
the intra-mitochondrial matrix is of moderate electron density. 
Numerous free ribosomes are also present in the cytoplasm, but 
showed no evidence of aggregation into chains or polyribosomes 
(Hoyes, 1972). Numerous microtubules are also found (Wynn and 
French, 1968). Centrioles and lipid droplets were only rarely seen 
(Hoyes, 1972).                
2-3-2. The Placenta:  
2-3-2-1. The Chorion:                        
        The most prominent feature of the chorion of the cow, sheep, 
goat and deer is the presence of binucleate giant cells which migrate 
during pregnancy through the chorionic tight junction to fuse with 
uterine epithelium or their derivatives forming foetomaternal hybrid 
tissue (Lawn, Chiquoine and Amoroso, 1969; Boshir and Halloway, 
1977). The binucleate giant cells appear just before implantation 
(Greenstein and Foley, 1958; Guillomont, Flechon, and 
Wintenberger, 1981; Wango, Wooding, and Heap, 1990).  
 The binucleate giant cells of ruminants originate from 
mononucleate trophoblast cell; but they are larger than the 
trophoblasts (Wooding, 1984; Wango, Wooding, and Heap, 
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1990).The mature binucleate giant cells of ruminants are 
characterized by cytoplasmic granules (Davies and Wimsat, 1966). 
The cytoplasm is filled with ribosomes and extensive system of 
rough endoplasmic reticulum with dilated cisternae and the Golgi 
apparatus is prominent. Only a small number of desmosomes are 
present between binucleate giant cells (Davies and Wimsatt, 1966; 
Boshier and Halloway, 1977).  Aitken (1975) stated that, during the 
diapaus (resting phase) of pregnancy in roe deer, the trophoblast 
presents numerous electron-dense or granular inclusions, a well 
developed covering of branched microvilli and a striking lack of 
mitochondria, ribosomes, Golgi apparatus and endoplasmic 
reticulum. Later on, during the embryonic elongation, the inclusions 
disappeared; the microvilli are reduced in height but the size and 
number of the organelles increase dramatically. A large amount of 
fibrillar material was observed near the basal membrane and in 
contact with desmosomes of the lateral cell borders. During the 
advanced stage of the embryonic elongation, the trophpoblasts 
become columnar with centrally placed nuclei and numerous tall 
slender branched microvilli. Many membrane-bound vesicles could 
also be seen.  
  Demsey, Wisloki, and Amoroso, (1955) noted the presence of 
microvilli on the surface of secretary glandular cells as well as   
upon seemingly absorbtive surface cells of the chorion of the pig. 
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Cavicchia (1971) observed junctional complexes formed between 
the human chorion trophoblasts. Kanno and Leowinstein (1966) 
reported that the tight junctions, in human chorionic epithelium, are 
areas of high permeability to transport certain ions and large 
molecules. Wislockey and Dempsey (1955) stated that the microvilli 
of the syncytium of the human chorion, are involved principally to 
the process of absorption of materials by the trophoblasts from the 
maternal blood. On the other hand, the microvilli on the endometrial 
glandular epithelium could be involved in the secretion process. 
 Boyd and Hughes (1954) described densely packed vacuoles 
of different size in the syncytial cytoplasm of human chorion and 
they suggested that the larger ones might be formed by dilation of 
the smaller ones.  
 The most prominent feature of rodent’s chorion is the presence 
of mononucleate giant cells which contain ribosomes, residual 
bodies and phagocytic uptake of maternal cells or cell debris during 
the first several days after implantation (Jollies, 1981; Welsh and 
Enders, 1985; Bevilaqua and Abrahamsohn, 1988). In the rat, debris 
from degenerating recidual cells was engulfed by trophoblast giant 
cells. Phagocytic behavior of trophoblast giant cells may become 
less significant after mid gestation (Jollies, 1965). In the rabbit 
trophoblast giant cells the process of phagocytosis of erythrocytes or 
cellular debris has been observed (Devies and Halmis, 1953; Larsen, 
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1963). The ultrastructural studies of trophoblast giant cells of the 
rabbit revealed that the nuclei have scalloped profiles and frequently 
contain inclusions and infoldings of the nuclear membrane. The 
cytoplasm has multiple Golgi elements and extensive rough 
endoplasmic reticulum and it is quite common to encounter mixed 
endoplasmic reticulum, the membrane is partly studded with 
ribosomes and partly smooth. Cytoplasmic polyribosomes are 
plentiful and lipid droplets are commonly seen, but they vary 
considerably from cell to cell. Granules including small dense 
bodies and large structures, some resembling multi-vesicular bodies, 
are evidently documented (Blackburn, Osteen, Winfrey, and 
Hoffman, 1989). Enclosures of extra cellular spaces lined with 
microvilli are also seen and referred to as intra cellular canaliculi 
(Larsen, 1963; Blackburn, Osteen, Winfrey, and Hoffman, 1989).  
 The ultrastructural features of the mononucleate giant cells of 
the rat and mouse as described by Jollies (1965) and Bevilacqua and 
Abrahamsohn (1988) are similar to those described in ectopic grafts 
by Bevilaqua and Abrahamsohn (1991). The cytoplasm of these 
cells is characterized by the presence of a modest amount of smooth 
endoplasmic reticulum, multiple Golgi elements, mitochondria with 
both lamellar and tubular cristae, a hetrogenous collection of 
granules or vesicles, lysosome-like bodies and phagosomes. Large 
and irregular residual bodies become more prevalent after mid 
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gestation. Surface features include irregular projections or 
microvilli, numerous desmosomes and some gap junctions. Jollies 
(1981) described changes in mononucleate giant cells’ cytoplasmic 
features throughout the duration of pregnancy in rodents and related 
these changes to the secretory properties of the cells. Moreover, the 
mononucleate giant cells lacked the extensive development of rough 
endoplasmic reticulum. Bundles of filaments are prominent in 
rodent mononucleate giant cells (Welsh and Enders, 1985; 
Bevilacqua and Abrahamsohn, 1988). 
2-3-2-2. The Endometrium:  
 Hoyes (1972) stated that the surface epithelium of the 
endometrium and glands of sheep are lined by simple columnar and 
covered by irregular microvilli of variable length. Similar 
observations were also described in human and mouse (Nilsson, 
1958), Guinea pig (Burgos and Wislocki, 1958) and cow (Wathes 
and Wooding, 1980). Ciliated epithelial cells were also present in 
the upper part of the glands and contained scanty endoplasmic 
reticulum and a Golgi apparatus. Similar results were also reported 
in the cow (Stinson, Weber and Zemjanis, 1962), human and rabbit 
(Fleming, Tweedale, and Roddick, 1968), and pig (Perry and 
Crombie, 1982). The lateral cell membranes are smooth and closely 
apposed and are united by occasional desmosomes and, near the 
surface, by junctional complexes (Hoyes, 1972). At the base of the 
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cells, interdigitating cytoplasmic processes are present and the 
epithelium is separated from the underlining connective tissue and 
the network of small vessels which surround the glands by a thin 
basal lamina. The cytoplasm of the lining epithelium contains 
numerous polyribosomes and large amount of granular endoplasmic 
reticulum, the cisternae of which are often arranged in parallel array. 
Electron-dense mitochondria are found either among the ribosomes 
or between the cisternae of endoplasmic reticulum. The Golgi 
apparatus is typically supra-nuclear in position. The small vesicles 
associated with the apparatus are numerous and related to the 
surface cell membrane. Large vacuoles, containing electron-dense 
material, are present in the supra-nuclear cytoplasm and related to 
the surface cell membrane. The nuclei contain euchromatin and a 
prominent nucleolus (Caplan and Greenawalt, 1966).  
 The ultra-structural study of roe deer endometrium, by Aitken, 
Burton, Hawkins, Keer-Wilson, Short, and Steven, (1973) suggested 
that the endometrial glands play a major role in the initial restraint 
and subsequent stimulation of embryonic growth. This is also 
indicated by the subsequent studies of Aitken (1974) which reveal a 
highly significant increase in calcium, proteins, carbohydrates and 
amino nitrogen content of the uterine flushing, the dilation of the 
endometrial duct opening and the sudden appearance of mucoid 
materials on the uterine surface during embryonic elongation. The 
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endometrium appeared to produce an apocrine secretion from the 
luminal and ductal epithelium and possibly a holocrine secretion in 
the glands.  
The fine structure of the equine endometrium was studied by 
Hamilton, Allen and Moor (1973), Jauregui and Gonzalez (1975), 
Roszel and Freeman, (1988), Enders and liu (1991), and Ferreria 
Nequin and King (1994).                          
 In camelids (dromedary and alpaca) the ultrastructural 
investigation of the endometrium has been carried out by Salman, 
(1991; 2001) and Jones et al. (2002). Jones et al. have confermed 
the findings of Salman, (19912001) that, camel endometrial 
epithelium contains mainly supranuclear population of round 
secretory droplets, whereas, the trophoblasts contain a range of 
different sized granules, some of which are very pleomorphic. Many 
mitochondria, well developed Golgi apparatus and a large number of 
cisternae of rough endoplasmic reticulum are also present, reflecting 
cellular secretary activity. Microvilli with filaments are evidently 
demonstrated.  
 
 
2-4. Histochemistry: 
2-4-1: The Placenta:  
2-4-1-1. The Chorion: 
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 Periodic acid schiff (PAS)-positive granules have been 
observed in rat and mice trophpblastic epithelium (Dickson and 
Bulmer, 1960; Deane, Rubin, Driks, Lobel, and Leipsner, 1962). 
The trophoblast giant cells of the rabbit lack detectable glycogen, 
but contain PAS-positive granules (Davies and Halmis, 1953; 
Larsen, 1963).  
 Jones Wooding, Abd-Elnaeim, Leiser, Dantser, and Stoddard, 
(2002) studied glycocylation in the near term epitheliochorial 
placenta of the horse, donkey and camel. Their findings suggested 
that there is a great variation in the glycocylation of the placental 
surface epithelium in these species. They assumed that this result 
has a significant effect on the prevention of the inter-species 
breeding. They showed that the cialic acid component of camelids 
differs significantly from that of equidae. 
Morton (1961) stated that the phosphate reaction in the 
dromedary and Llama is marked in the coagulum superficial to the 
trophoblasts. A heavy reticulin response was produced in the vessels 
when Widder silver impregnation method was used.  
 Hoffman and Wooding (1993) observed that, the giant cells of 
rodents, mice and rat display invasive properties during the 
implantation process. The giant cells are actively phagocytic and 
exhibit high levels of acid phosphatase activity coincident with the 
giant cells transformation (Deane et al., 1962; Dickson, 1969). 
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Progestron secretion by rodent giant cells has been demonstrated by 
Chan and Leathen (1975) and Sherman (1983). Fisher and Mossman 
(1966) assumed that gonadotropins and steroids are produced by 
trophoblasts in springhaas chorion. Evidence for placental synthesis 
of pituitary-like trophic hormones by the basal zone cells was 
suggested by Mossman and Fisher (1969). Luteotrophic effects on 
the ovary via chorionic gonadotropin giant cells have been 
suggested by many authors (Jollies, 1981; Sherman, 1983). 
2-4-1-2. The Endometrium:  
 At early stage of gestation, the maternal epithelium of porcine 
contains large aggregates of glycogen granules, located mainly in 
the basal part of the cells, while minor aggregates of glycogen 
granules were observed in the apical cytoplasm (Dantzer, 1984). 
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3-1. Material:  
 The material used in the present study consisted of 65 gravid 
uteri of pregnant she dromedary camels. The gravid uteri were 
collected from El Bouga and Dar El Salam slaughter houses. The 
specimens were divided into three groups as follows:  
i- Early stage group (first trimester), 14 - 123 days of gestation. (15 
gravid uteri). 
ii- Middle stage group (second trimester), 124 - 246 days of 
gestation (25 gravid uteri). 
iii- Late stage group (third trimester), 247 - 404 days of gestation. 
(25 gravid uteri).   
 The curved crown rump length (CVRL) equation Y = 0.303X - 
20.70, which was described by El Wishy et al (1981) was used for 
the determination of the foetal age (X) in days from the known (Y) 
curved crown rump length (CVRL) in centimeters using tape meter. 
The measurement of the CVRL started from the crown of the foetus, 
followed the contour of the hump and ended at the root of the tail. 
 
 
 
3-2. Methods:  
3-2-1. Gross Anatomy:  
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 The gravid uteri were incised immediately after the animals 
were slaughtered and then the anatomical studies were carried out. 
These studies include the relationship between the endometrium and 
the chorion, the measurement of the different dimensions of the 
chorion and the determination of the pregnant horn. A thread and a 
tape meter were used for measuring the dimensions.       
3-2-2. Histology: 
 In the present investigation, the epithelial layers, the different 
components of the connective tissue and the muscles which 
constitute the placenta and the foetal membranes of the dromedary 
camel, were studied by light microscopy using different histological 
techniques as described by Culling (1974), Drury and Wallington 
(1980) and Bancroft and Steven (1990). The specimens were 
processed as mentioned below:  
1. Fixation:- 
 Different fixatives, including Zenker formol, Bouin’s fluid, 10 
% formalin and buffered 10 % formalin were used. The latter was 
found to be the fixative of choice. Small slices about 0.5 x 0.5 cm., 
were taken from different parts of the foetal membranes and the 
placenta immediately after the animals were slaughtered. The slices 
were then immersed in the fixatives and left there for the suitable 
time of fixation for each type of fixative. 
2. Dehydration:-  
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 After fixation was completed, the slices were transferred 
through ascending grades of ethanol; 70 % overnight, 90 % two 
changes two hours each and 100 % two changes two hours each. 
3. Clearing and Blocking:- 
 Following dehydration, the slices were cleared in either 
chlorophorm or xylene, impregnated in paraffin wax and finally, 
blocks were prepared using the same wax as stated by Culling 
(1974).  
4. Sectioning:- 
 Paraffin wax sections, 5 - 8 micron thick, were cut from the 
already prepared blocks using a rotary microtome. 
5. Staining:- 
 Different stains were used and they can be summarized as 
follows: 
i. Haematoxylin and eosin stain (H&E) was used for the general 
histological study (Culling, 1974). 
ii. Verhoff’s, Van-Gieoson’s and Masson Trichrom stains (Culling, 
1974; Drury and Wallington, 1980) were used for the study of 
collagen fibers. 
iii. Orcien and aldehde fuchsine stain (Drury and Wallington, 1980) 
was used for the determination of elastic fibers.  
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iv. Gomori’s stain as described by Culling (1974) and Bancroft and 
Steven (1990) was used for the illustration of the reticular fibers 
(collagen type III). 
3.2.3. Ultra structural Studies:-  
3.2.3.1. Transmission Electron Microscopy:-  
 The preparation of tissues for transmission electron 
microscopy was undertaken following the standered methods. 
 Small pieces of tissues, about 2 x 2 mm., were excised, 
immediately after the animals were slaughtered. The specimens 
were taken from different parts of the chorion, amnion, allantois, 
epidermal membrane and endometrium. The tissues were then fixed 
in 5 % Glutaraldehyde for at least 45 hours. The specimens were 
then washed 4 times, 20 minutes each, in phosphate buffer, pH 7.4 
and then post fixed in 1 % Osmic acid for two hours, followed by 
washing in the same buffer. Dehydration was carried out in 
ascending grades of ethyl alcohol (30 %, 50 %, 70 %, 90 % and 100 
%) for 2 hours each. The tissues were then embedded in Epon 812 
using gelatin capsules and the embedded tissues were polymerized 
by keeping them in an incubator at 35 cº for the first day, 45 cº for 
the second day and at 60 cº for the third day. LKB 8800 ultra-
microtome was used for cutting semithin sections (0.5 microns). 
These sections were stained by toluidine blue, examined by the light 
microscope and the selected areas for ultra thin sections were 
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determined. Reichert Ultra microtome was used to cut ultra thin 
sections (500 – 800 Å) which were then mounted on copper grids. 
The ultra thin sections were contrasted using uranyle acetate for 25 
minutes and lead citrate for 5 minutes. The sections were examined 
in JEM 100 CXII Electron microscope and electron micrographs 
were prepared at different magnifications ranging between 2700 and 
10000. 
3.2.3.2. Scanning Electron microscopy: 
 The preparation of tissues for scanning Electron Microscopy 
was carried through three basic stages. These stages are fixation, 
dehydration and drying and coating. Samples from different parts of 
the foetal membranes and endometrium were taken from gravid 
uteri immediately after the animals were slaughtered. About 1 x 1 
cm. blocks of tissues were excised from each specimen and then 
fixed in 5 % Glutaraldehyde in phosphate buffer, pH 7.3, for a 
minimum of 48 hours. The specimens were then washed in the same 
buffer 3 - 5 times, and then post fixed in 1 % Osmic acid for two 
hours, followed by washing in the same buffer, 3 changes for 4 
hours successively. Dehydration of the specimens was carried out 
through graded ethyl alcohol: 30 %, 70 %, and 90 %, for two hours 
in each grade, and then in 100 % ethanol, 3 - 4 changes for two 
hours in each change. Clearing of alcohol was undertaken by amyl 
acetate for 1 - 2 days. In a critical point apparatus, with a 
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temperature of 10 - 15 c° and pressure 800 Ap., the specimens were 
washed for 6 - 8 times in liquid CO2 for 30 minutes in each change 
followed by amyl acetate in the last step. Then the specimens were 
re-washed in a liquid CO2 under a critical pressure of 1400 Ap. and 
critical temperature of 31 cº, which allow the transfer of the liquid 
CO2 to a gas. After that, with a constant temperature of 39 – 41 cº, 
the specimens were slowly brought back to the normal atmospheric 
pressure. The samples were then stocked on metallic blocks by 
using a silver compound. In a gold sputter apparatus, the samples 
were then evenly coated with gold for 2 - 3 minutes. Scanning 
Electron Microscope (JEOL-JSM-35c) was used for the examination 
of the prepared tissues and the pictures were taken at magnifications 
ranging between 100 and 15000.            
3-2-4. Histochemistry: 
 Histochemical reactions were used for determination of the 
PAS positive materials (glycogen and PAS diastase resistant 
materials), acid phosphatase enzyme and alkaline phosphatase 
enzyme. 
3-2-4-1. PAS positive materials: 
 The most important PAS positive materials in tissues are 
polysaccharide (glycogen), neutral mucopoly-saccharides, 
mucoprotein, glycoprotein and glycolipids (Drury and Wallington, 
1980). 
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 Paraffin sections were prepared, for the determination of PAS 
positive materials. The technique applied is described by Culling 
(1974) and Drury and Wallington (1980). 
3.2.4.1.1. Glycogen: 
 In the present investigation, tissues were fixed in buffered 
formalin and Gendre fluid. Paraffin sections (8 µ thick) were stained 
with Best’s carmine and PAS for determination of glycogen 
granules (Culling, 1974). PAS reaction with diastase control was 
also used for the determination of glycogen (Drury and Wallington, 
1980). Glycogen is the only important PAS positive tissue 
component that is removed by diastase. Diastase is present either 
naturally in the saliva or commercially as malt diastase (Drury and 
Wallington, 1980). Control sections were treated similarly; but the 
malt diastase step was omitted. 
3.2.4.1.2. PAS positive diastase resistant materials: 
 The method applied above for determination of glycogen was 
similarly applied for the determination of the PAS diastase resistant 
materials.  
3.2.4.2. Alkaline Phophatase Enzyme: 
 Gomori’s Technique for alkaline phosphatase (Culling, 1974; 
Drury and Wallington, 1980) was used for the detection of this 
enzyme. This method depends upon the action of the enzyme on a 
substrate containing organic phosphate.  The working substrate 
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consisted of two solutions. Solution A: was composed of 6.1 g. 
sodium barbitone, 1.2 g. calcium chloride, 0.5 g. magnesium 
sulphate and 1000 ml. distilled water. Solution B: composed of one 
per cent sodium β-glycerophosphate in distilled water. The working 
solution was made up of 50 ml. of solution A and 30 ml. of solution 
B. Control sections were treated in a solution in which the substrate 
was omitted. 
3-2-4-3. Acid phosphatase enzyme: 
 Gomori’s Technique was used in this investigation (Culling, 
1974; Drury and Wallington, 1980). The working substrate solution 
consisted of 500 ml. 0.o5 M. acetate buffer (PH. 5.0) added to 1.5 g. 
sodium β-glycerophosphate and 0.7 g. of lead nitrate. The mixed 
solution was incubated at 36ºc. for 24 hours and then filtered. 
Control sections were treated similarly but the solution did not 
contain the substrate.  
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CHAPTER FOUR 
RESULTS 
4-1- Gross Anatomy: 
4-1-1- Foetal Membranes: 
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 The foetal membranes and their lelationships to each other and 
to the endometrium were shown in Fig. 1 
4-1-1-1-The Amnion: 
 The amnion of the dromedary camel, during all stages of 
gestations (first, second and third trimesters), appeared as a thin 
transparent membrane. The membrane started from the navel and 
completely surrounded the umbilical cord. The membrane covered 
the free surface of the allantois from the distal end of the umbilical 
cord up to the zone of attachment and the two membranes fused 
together forming a new bilaminar membrane usually known as 
allanto- amnion membrane. The latter extended in all directions in a 
funnel-like structure. The allanto- amniotic membrane was attached 
to the part of the chorion that lined the endometrium of the left horn, 
at specific area in a form of a zone (a zone of attachment) (Figs. 1, 2 
and 3). The distance from the distal end of the umbilical cord to the 
zone of attachment varied considerably depending upon the 
direction of measurements. The distance from the distal end of the 
umbilical cord toward the apices of the left horn measured 34 cm. 
during the second trimester. The distance from the distal end of the 
umbilical cord toward the two lateral sides measured 13.4 and 24. 
cm. to the right and left sides respectively, while the same distance 
measured 28 cm. when the measurement was directed toward the 
body of the uterus (table 3). The allantois and amnion were 
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separated from each other at the zone of attachment. The amnion 
was reflected laterodorsaly to line the laterodorsal part of the 
chorion of the left horn and its edges were joined dorsally to form 
the amniotic sac. The reflected amnion fused with the chorion to 
form a new bilaminar membrane known as the chorio-amniotic 
membrane. The amniotic sac extended to the apices of the left horn, 
but it was separated from the body of the uterus and the right horn 
by the extended allantoic sac (Fig. 1). At the region where the 
amnion covered the umbilical cord, the inner surface of the amnion 
was characterized by the presence of small amniotic projections. 
The inner surface of the remaining part of the amnion was generally 
smooth and shiny or glistening. The amniotic cavity was filled with 
a colourless fluid.  
 
 
 
 
 
Table 3: Showing the distances from the distal end of the 
umbilical cord to the zone of attachment of allanto-amniotic 
membrane at different directions during the second trimester: 
An. No, CVRL. MLH. MRS. MLS. MB. 
1 52 cm. 36 cm. 14 cm. 25 cm. . 30 cm 
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2 41 cm. 29 cm. 12 cm. 25cm. 23 cm. 
3 58 cm. 38 cm. 16 cm. 27cm. 34 cm. 
4 38 cm. 26 cm. 10 cm. 17 cm. . 22 cm. 
5 60 cm. 41 cm. 15 cm. 28 cm. 33 cm. 
mean 49.8 34 13.4 24.4 28.4 
S.D. 9.9 6.3 2.4 4.3 5.5 
 
An.No. = The animal number. 
CVRL.  = Curved crown rump length. 
MLH.   = Measurement from the distal end of the umbilical cord to     
the zone of attachment, toward the tip of the left horn. 
MRS.    = Measurement from the distal end of the umbilical cord to 
the zone of attachment, toward the right side of the left horn. 
MLS.    = measurement from the distal end of the umbilical cord to 
the zone of attachment, toward the left side of the left horn. 
MB.      =   Measurement from the distal end of the umbilical cord to 
the zone of attachment, toward the body of the uterus. 
S.D. = Standard diviation. 
4-1-1-2- The Allantois: 
 The dromedary camel allantois was well developed at quite 
early stage of pregnancy. The development of the allantois started as 
an expantion of the urinary bladder, and at this site the umbilical 
arteries joined the allantois. The umbilical veins joined the allantois 
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at the level of the navel and thus together with the umbilical arteries 
constituted the umbilical cord. Throughout the length of the 
umbilical cord, the allantois was represented by a narrow tube 
commonly referred to as the allantoic duct. The duct was usually 
located at the center of the umbilical cord but sometimes it was 
peripherally located. The duct started as a narrow tube then it was 
gradually enlarged toward the distal end of the umbilical cord. From 
the distal end of the umbilical cord onwards, the allantoic duct 
underwent a dramatic expansion and then ended with the formation 
of the allantoic sac (Fig. 2). The free surface of the allantois was 
covered by the amnion and the two membranes fused together 
forming a bilaminar membrane known as allanto-amnion. The latter 
was attached to the chorion at the zone of attachment, and then the 
two membranes were separated from one another. The allantois was 
reflected lateroventrally to line the lateroventral part of the chorion 
that lined the left horn. The chorion and allantois were fused here to 
constitute another bilaminar membrane (chorio-allantoic 
membrane). The allantoic sac occupied the ventral part of the gravid 
uteri in all specimens examined. It extended on one side to the tip of 
the left horn together with the amniotic sac and on the other side; the 
allantoic sac only lined the body of the uterus, and occupied all the 
cavity of the right horn (Fig. 1). The allantois, during all three stages 
of pregnancy, was in the form of a yellowish transparent sheet. 
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During the first trimester, the inner surface of the allantois was 
thrown into numerous folds, during the second trimester, the inner 
surface was characterized by a few number of folds, while during 
the third trimester these folds disappeared or scarcely seen. These 
folds commonly constituted passways for the large branches of the 
umbilical blood vessels. The allantoic sac was filled with the 
allantoic fluid. The fluid was dark yellow in colour. The branches of 
the umbilical vessels were distributed in the chorion and their final 
twigs became very closely related to those of the endometrium. 
4-1-1-3-The Epidermal membrane: 
 The dromedary camel embryo was covered by an additional 
membrane (epidermal membrane) (Fig. 4). The membrane separated 
the foetus from the amniotic fluid. The membrane was whitish and 
transparent and its outer and inner surfaces were smooth, shiny or 
glistening. The membrane was rather thick, gelatinous or mucoid 
during the second trimester, but during the third trimester, it 
gradually became thinner, rather compact and lost some of its 
mucoid or gelatinous consistency. The epidermal membrane was 
joined to the foetus at its muco-cutaneous junctions at the mouth, 
nostrils, anus, vulva, urethral opening, and conjunctiva (Fig. 4). 
Therefore all these foetal body orifices directly opened into the 
amniotic cavity. The membrane was also attached to the distal ends 
of feet. 
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 4-1-2- Placenta: 
 The dromedary camel placenta consisted of a maternal part 
which was represented by the endometrium and a foetal part which 
was represented by two distinct bilaminar membranes. The first 
bilaminar membrane consisted of the chorion and the amnion 
(chorio-amniotic membrane). This membrane was reflected 
upwards, from the zone of attachment, and lined the laterodorsal 
part of the left horn and contributed to the formation of the amniotic 
cavity. The second bilaminar membrane consisted of the chorion 
and the allantois (chorio-allantoic membrane). This was reflected 
downward, from the zone of attachment, and lined the lateroventral 
part of the left horn and contributed to the formation of the allantoic 
sac.  The chorio-allantoic membrane lined the body of the uterus and 
continued to occupy and line the right horn (Fig. 1). The exact date 
of implantation was not determined during this study. However, 
embryo of 76 cays of pregnancy (2.5 cm. curved crown rump length, 
CVRL) was found to be completely implanted (Fig. 5). Although the 
implantation occurred very early, the attachment between the 
chorion and endometrium remained very loose for a long time. 
Therefore, the embryo of 118 days of pregnancy (15 cm. CVRL) 
was easily removed from the uterus without rupturing of the chorio-
amniotic membrane (Fig. 6). During the second trimester onward, 
the chorion and endometrium were firmly attached to each other so 
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that they cannot be separated easily. The outer surface of the chorion 
at the beginning of the first trimester was smooth, but it gradually 
developed many projections. These chorionic projections were 
aggregated in the form of tufts. Some of these tufts were larger in 
size and they were usually surrounded by smaller ones. Some areas 
such as the antimesometrium of the left horn and the bottom of the 
lesser curvature were relatively characterized by the presence of 
small number of these tufts. In all of the specimens examined, the 
foetus occupied the left horn although the corpus luteum was 
approximately 60 % demonstrated in the right ovary and 40 % in the 
left ovary. The length of the greater curvature during the third 
trimester measured 117 cm. while the length of the lesser curvature 
of the third trimester chorion measured 92 cm. (table 4). 
 
 
 
 
Table 4: Showing the length of the greater and lesser curvatures        
of the chorion during the third trimester: 
An.No. CVR. GC. LC. 
1 104 cm. 118 cm. 95 cm. 
2 88 cm. 112 cm. 87 cm. 
3 103 cm. 122 cm. 97 cm. 
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4 91 cm. 116 cm. 93 cm. 
5 86 cm. 119 cm. 89 cm. 
mean 94.4 117.4 92.2 
S.D. 8.5 3.7 4.2 
 
An.No. = Animal number.  
CVR. = Curved crown rump. 
GC     = Greater curvature of the chorion. 
LC.     =  Lesser curvature of the chorion.  
S.D. = Standard divition  
 
 
     
4.2. Histology:  
4.2.1. Foetal membranes: 
4.2.1.1. The amnion: 
 4-2.1.1.1. First trimester: 
 The inner surface of the amnion of the dromedary camel 
during the first trimester was lined by simple columnar epithelium. 
The cells were differentiated into two distinct types: 1- the dark tall 
columnar cells which constituted the majority of the cell population, 
and: 2- the lighter, somewhat round, cells which were usually 
scarcely seen scattered at wide intervals. Both cell types were 
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characterized by oval nuclei located toward the basal lamina (Fig.7). 
Immediately beneath the basal lamina was a narrow band of 
gelatinous material which separated the lining epithelium from the 
underlying mesenchymal tissue (Fig. 7). The underlying 
mesenchymal tissue consisted mainly of collagen fibres and a few 
elastic and reticular fibres. Undifferentiated mesenchymal cells with 
different shapes and myoid cells were distributed in the matrix. The 
outer surface of the amnion, in all specimens examined during the 
first trimester, lost its epithelium and fused either with the allantois 
or the chorion. A considerable area which consisted of gelatinous 
material located between the amnion and either the allantois or the 
chorion (Fig. 7). 
 
    4.2.1.1.2. Second trimester: 
 The inner surface of the dromedary amnion was lined by 
simple columnar epithelium. The epithelium almost completely 
consisted of the dark cell type. The nuclei were oval and situated 
toward the cell centre. Prominent nucleoli were commonly 
observed. The noticeable feature of the amnion during this stage was 
the presence of wide intercellular spaces which may form channels 
between the amniotic cells. The channels obviously opened directly 
into the amniotic cavity (Fig. 8). The underlying mesenchymal 
tissue consisted of dense irregular collagen fibres and scanty elastic 
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and reticular fibres (Figs. 9 and 10). Mesenchymal cells and myoid 
cells were also demonstrated (Fig. 8). 
    4.2.1.1. 3. Third trimester: 
 The inner surface of the dromedary amnion was lined by 
simple columnar epithelium. The nuclei were oval and basally 
located. The intercellular channels were still present and opened into 
the amniotic cavity. The underlying gelatinous material formed a 
narrow zone. The underlying mesenchymal tissue consisted of dense 
irregular collagen fibres and few elastic fibres (Fig. 11). It extended 
on both sides at the expense of the gelatinous material. 
Mesenchymal cells as well as myoid cells were also scattered in the 
matrix.  
 
4.2.1.2. The allantois:  
4.2.1.2.1. First trimester: 
 The inner surface of the allantois of the dromedary camel was 
thrown into numerous irregularly shaped folds. These folds were 
lined by simple squamous epithelium (Fig. 12). The cells bulged at 
the area where the nuclei were located.The nuclei were commonly 
oval in shape. Some cells contained two distinct nuclei and 
prominent nucleoli (Fig. 13). The underlying mesenchymal tissue 
consisted of loose tissue with a few number of scattered collagen 
fibres. Few myoid cells with oval nuclei and prominent peripherally 
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located nucleoli were demonstrated (Fig. 13). The outer surface of 
the allantois, during this stage, lost its lining epithelium and fused 
either with the amnion or the chorion. 
4.2.1.2.2. Second trimester:  
 The inner surface of the allantois was characterized by a few 
number of allantoic folds. These folds were lined by simple 
squamous epithelium (Fig. 14). The nuclei of these cells were 
elongated, centrally situated and horizontally oriented. The core of 
these folds and the underlying mesenchymal tissue consisted of 
loose mucous tissue. A few numbers of collagen and elastic fibres 
were distributed throughout the matrix (Fig. 15). There was a 
narrow strip of gelatinous material separating the allantois from the 
amnion or the chorion (Fig. 14).  
    4.2.1.2. 3. Third trimester: 
 The allantois was characterized by the absence or few number 
of the allantoic folds. The lining epithelium consisted of simple 
squamous epithelium (Gig. 16). The cells had elongated nuclei 
which were often horizontally oriented. The underlying 
mesenchymal tissue became thick and consisted of dense irregularly 
arranged tissue of collagen fibres. Mesenchymal cells and myoid 
cells were scattered among the collagen fibres (Fig. 16). Few elastic 
and reticular fibres were also seen among the collagen fibres. The 
inter-laminar gelatinous material which separated the allantois from 
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the amnion and the chorion during the second trimester became 
narrow or disappeared completely. 
4-2-1-3- The epidermal membrane:  
 The epidermal membrane developed either during the second 
or third trimester. The membrane seemed to develop from the foetal 
epidermis when hairs started to grow. The growing hairs pushed the 
superficial layers of the stratified squamous epithelium of the foetal 
epidermis separating them from the deeper layers. The latter 
remained in its position to develop again into a stratified squamous 
epithelium of the foetal epidermis, whereas the former underwent 
some modifications which ended with the formation of the 
epidermal membrane. The epidermal membrane during the second 
and third trimester of pregnancy consisted of stratified epithelium 
(Fig. 17). The inner surface of the membrane, which was in direct 
contact with the embryo, was lined by bistratified or stratified long 
flat cells. The outer surface of the membrane, which was bathed in 
the amniotic fluid, was lined by a single layer of tall irregularly 
shaped columnar cells (Fig. 17). The bulk of the membrane which 
constituted the area between the inner and outer lining epithelium, 
consisted of cells with different shapes (Fig. 17). Most of the cells 
had irregular outlines with characteristic lateral finger-like 
processes. These processes were interdigitated with each other (Fig. 
18). The striking feature of the epidermal membrane was the 
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absence of mesechymal tissue and the cells were devoid of nuclei 
(Fig. 18). There was few number of large basophilic granules 
scattered in the homogeneous cytoplasm of the cells (Fig. 18).       
4-2-2-Placenta: 
4-2-2-1- Chorion: 
4.2.2.1.1. First trimester: 
 The chorion of the dromedary camel was mainly lined by 
stratified epithelium (Fig. 19) while small areas were lined by 
simple epithelium which was frequently seen at intervals. Although 
the mononucleate trophoblasts were the dominant cell type of the 
lining epithelium, yet binucleate giant cells were also observed 
scattered among the mononucleate trophoblasts and usually located 
in the basal layers (Fig. 20). At the beginning of this stage, the outer 
surface of the chorion was flat smooth and loosely attached to the 
endometrium (Fig. 21), then gradually become folded and undulatd. 
The mesenchymal tissue which constituted the core of these 
undulations was loose and consisted of a moderate number of 
collagen fibres distributed throughout a matrix of gelatinous 
material. Very few elastic and reticulin fibres and stellate 
mesenchymal cells were also demonstrated. The mesenchymal 
tissue also contained blood vessels which were arranged 
longitudinally. In a few cases, blood capillaries were noticed either 
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very close to or in direct contact with the basal lamina of the 
chorionic epithelium (Fig. 19) 
4.2.2.1. 2. Second trimester: 
 The chorion underwent dramatic changes on its outer surface. 
The undulations of the first trimester became fungi-form or dome- 
shaped (chorionic villi) (Figs. 22 and 23). The lateral sides and the 
tip of these dome shaped structures were lined by simple cuboidal 
epithelium. The epithelium consisted only of mononucleate 
trophoblasts. The lateral sides of each cuboidal cell were indented 
by many blood capillaries. These indentations made the cells to 
become triangular or fusiform in shape (Fig. 24). The area between 
each two successive dome shaped structures was likely to be 
considered as an areola. The areolae were often lined by stratified 
trophoblastic epithelium. The mononucleate trophoblasts constituted 
the majority of the cell population (Fig. 25). On the other hand, the 
binucleate giant cells were few or rarely demonstrated (Fig. 25). In 
few cases, the areolae were lined by a simple epithelium of tall 
columnar trophoblasts. The mesenchymal tissue which constituted 
the core of the dome-like structures consisted of collagen fibres and 
a few elastic and reticular fibres (Fig. 26) in addition to 
mesenchymal cells  
 4.2.2.1.3. Third trimester: 
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 The dromedary camel chorion during the third trimester 
changed progressively. Some of the dome- like projections branched 
into secondary and tertiary branches and gave rise to many lateral 
finger-like projections and some of them developed small buds on 
their lateral sides (Fig. 27). Others were bifurcated or trifurcated and 
ended with irregular shapes, while others remained without any 
noticeable changes. These newly formed projections of different 
shapes could not easily be classified into definite or specific 
classification groups. Therefore it seemed to be reasonable if they 
were collectively classified as chorionic villi. These villi were lined 
by simple cuboidal mononucleate trophoblasts. At the base of the 
chorionic villi, the lining epithelium was tall columnar 
mononucleate trophoblasts (Fig. 28). The chorionic villi were 
intimately invested by corresponding complementary invaginations 
that developed in the apposing endometrial surface (Fig. 29). The 
chorionic villi were lined by simple cuboidal mononucleate 
trophoblastic epithelium. Each cell was indented by one or two 
blood capillaries. The mesenchymal tissue which constituted the 
core of the chorionic villi was obviously divided into two distinct 
areas: 1- a central area often consisted of densely packed 
mesenchymal tissue. 2- a lateral or surrounding area which was 
consistently formed of lighter or loose mesenchymal tissue. The 
chorion of the third trimester was also characterized by dense 
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irregular mesenchymal tissue laid immediately under the chorionic 
villi (Fig. 30). It consisted mainly of collagen fibres; however, a few 
elastic and reticular fibres were also demonstrated (Fig. 31). The 
dense mesenchymal tissue was often traversed by longitudinally 
arranged blood vessels. 
4-2-2-2- The endometrium:  
 4.2.2.2.1. First trimester:  
 The dromedary camel endometrium during the first trimester 
was rather smooth and loosely contacted the chorion (Fig. 21). It 
was lined by simple cuboidal epithelium (Fig.32). The epithelial 
cells were characterized by oval or round nuclei mainly located 
toward the base of the cells and they contained prominent 
peripherally located nucleoli. A thin basal lamina of the epithelium 
frequently adhered to the blood capillaries (Fig.32). The underlying 
connective tissue (lamina propria) consisted of dense irregular 
connective tissue containing mainly collagen fibres and a few elastic 
and reticular fibres. The fibroblasts were the dominant cell type but 
other cell types of the connective tissue such as macrophages and 
lymphocytes were also distributed in the matrix. 
 The endometrial glands during the first trimester consisted of 
simple tubular glands. The glands were distributed throughout the 
loose connective tissue of the lamina propria (Fig. 33). The lining 
epithelium of the endometrial glands during this stage consisted of 
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simple columnar cells with elongated or oval nuclei which were 
basally located. A prominent nucleolus which was often situated 
peripherally was sometimes observed. The striking feature of the 
endometrial glands during this stage was the appearance of many 
vacuoles of large size and round shape occuping most of the 
cytoplasm of the glandular epithelium (Fig. 34). The loose 
connective tissue of the lamina propria consisted of a few numbers 
of collagen, elastic and reticular fibres. Fibroblasts and large round 
cells, which may be macrophages, were also demonstrated in the 
lamina propria (Fig. 34). Blood vessels were moderately distributed 
and some of them were frequently found either in very close relation 
or adhered to the glands.  
4.2.2.2.2. Second trimester:          
 During the second trimester, the luminal surface of the 
dromedary camel endometrium was no longer completely smooth. It 
was markedly affected by invaginations which were caused by the 
dome-shape villi of the adhered chorion (Fig. 22). The luminal 
surface of the endometrium, therefore, developed complementary 
invaginations (endometrial troughs) which intimately invested the 
dome-shape chorionic villi (Fig. 22). At frequent intervals, the 
endometrium was smooth and these areas corresponded to the 
chorionic areolae and these together completed the areolar cavity. 
During this stage the endometrium was lined by simple cuboidal 
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epithelium. The cells contained oval and basally located nuclei with 
peripheral nucleoli. Few round clear areas were scattered in the 
cytoplasm. Blood capillaries adhered to the thick basal lamina of the 
lining epithelium. The lamina propria consisted of dense irregular 
connective tissue (Fig. 35). Fibroblasts and other cell types of the 
connective tissue were also demonstrated.  
        The endometrial glands during the second trimester consisted 
of simple tubular glands (Fig. 35). The glands were lined by simple 
columnar epithelium. Sometimes, round or flat cells were noticed 
between the lining epithelium and the basal lamina at wide intervals. 
Their nuclei were round and centrally located and their cytoplasm 
was darkly stained although round clear areas or vacuoles were seen 
scattered in the cytoplasm. The lamina propria was loose and 
consisted of a few collagen, elastic and reticular fibres (Fig. 26). 
Different cell types of the connective tissue were observed. Blood 
vessels were moderately distributed. 
 4.2.2.2.3. Third trimester:   
 The luminal surface of the dromedary camel edometrium 
during the third trimester was thrown into numerous invaginations 
(endometrial troughs) (Fig. 36). These invaginations had no definite 
arrangement but they were organized in such a way to correspond to 
the apposed chorionic villi. These invaginations were lined by 
simple cuboidal epithelium. The cell nuclei were oval or round and 
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centrally situated. Prominent nucleoli were rarely seen. The 
cytoplasm was studded with a large number of round clear areas. 
The lamina propria consisted of dense irregular connectivve tissue. 
Different cell types of the connective tissue were distributed in the 
matrix. Numerous blood capillaries adhered to the basal lamina of 
the endometrial epithelium.  
 The endometrial glands, during the third trimester consisted of 
simple tubular glands. The glands were distributed throughout the 
loose connective tissue which constituted the lamina propria. The 
glandular epithelium consisted of simple columnar cells with 
elongated or ovoid nuclei located toward the base of the cells. 
Nucleoli were rarely seen. At wide intervals, round cells were 
interposed between the lining epithelium and the basal lamina (Fig. 
37). The lamina propria consisted of loose connective tissue. A Few 
collagen, elastic and reticular fibres (Figs. 38) and different types of 
the connective tissue cells were distributed in the lamina propria. 
4-3-Ultrastructural study: 
4.3.1. Foetal Membranes:  
4-3-1-1. The Amnion:        
4.3.1.1.1. First trimester: 
 Transmission electron microscopy showed that during the first 
trimester, the amnion was lined by a high columnar epithelium and 
the luminal surface of the cells was covered by numerous 
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polymorphic microvilli. The cytoplasm consisted of a homogenous 
matrix which contained various sizes of electron dense structures. 
Large sized electron dense granules, which might represent typical 
phagosomes, were scattered throughout the apical cytoplasm while 
only one or two of these were commonly found in close relation to 
the nucleus (Fig. 39 and 40). Some of the large electron dense 
granules were somewhat less in electron density and usually 
occupied the para-nuclear cytoplasm. A Large number of small size 
with round shaped electron dense granules were found anywhere in 
the cytoplasm (Fig. 39 and 40). Microfilaments were scarcely 
distributed, especially in the lateral cell cytoplasm. Golgi apparatus 
was rarely seen and there was no evidence of the presence of any of 
the granular or smooth endoplasmic reticulum. Mitochondria were 
observed in the supra-nuclear cytoplasm. The nuclei were oval or 
elongated in shape with some indentations and they were 
characterized by the presence of euchromatin. The lateral cell 
membranes, towards the apices, were linked by desmosomes, and 
then followed deeply by tight junctions and adherent junctions 
successively (fig. 39). At intervals, the lateral cell membranes were 
sometimes separated from one another by dilated intercellular 
spaces. The latter were either partially or completely filled with 
villous-like processes from both adjacent cell membranes. These 
processes were attached by plaques or sometimes by desmosomes. 
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The basal lamina was often thick and smooth, and in some places it 
was highly folded. Blood vessels were scattered throughout the 
underlying mesenchymal tissue (Fig. 41). 
Scanning electron microscopy revealed that the amniotic 
surface was thrown into folds and these folds were lined by 
epithelial cells which were characterized by irregular outlines and 
covered by microvilli and amniotic blebs (figs. 42, 43 and 44). 
4.3.1.1.2. Second trimester: 
 The amnion was lined by low columnar epithelium. The free 
surfaces of these cells were covered by numerous polymorphic 
microvilli (fig. 45). The cytoplasm was devoid of large and medium 
sized electron dense granules but a few small sized electron dense 
granules were scattered evenly in the cytoplasm. The nuclei were 
elongated or round with some indentations and contained 
euchromatin. Sometimes peripherally located prominent nucleoli 
were demonstrated (fig. 45). The intercellular spaces were wide and 
they were filled with microvillous processes of the adjacent cell 
membranes (fig. 45). Towards the apices, the lateral cell membranes 
were united by desmosomes. The basal lamina was thin, smooth and 
there was no evidence of the presence of any of undulations or in-
foldings. 
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 Scanning electron microscopy illustrated that the amniotic 
folds were enlarged and covered by short branched microvilli and 
amniotic blebs (figs. 46, 47 and 48) 
4.3.1.1.3.Third trimester: 
 The dromedary amnion was lined by a low columnar 
epithelium. The luminal surface of the epithelium was covered by 
numerous polymorphic microvilli. The cytoplasm contained very 
few number of electron dense granules. The organelles were either 
poorly demonstrated or completely absent. The nuclei were of 
different shape and characterized by heterochromatin. dilated 
intercellular spaces were established at this stage and are filled with 
a complex system of microvillous interdigitations of the neighboring 
cell membranes. These spaces formed channels between the 
epithelial cells and they obviously opened directly into the amniotic 
cavity. The basal lamina was thin and showed a few undulations 
(Fig. 49). 
 
 
4.3.1.2.The Allantois:     
4.3.1.2.1. First trimester: 
 The allantois was lined by a single layer of rather flat cells. 
The free surfaces of the cells were covered by irregularly shaped 
and branched microvilli (fig. 50). In some cells, the cytoplasm 
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consisted of a homogenous matrix, whereas in other cells the 
cytoplasm was generally heterogeneous in nature. The cytoplasm of 
the first cell type was usually devoid of cell organelles with the 
exception of very few electron dense granules and some electron 
lucent granules which were scattered in the cytoplasm. Cisternae of 
smooth endoplasmic reticulum were rarely seen in the apical 
cytoplasm. The nuclei of these cells were elongated with some 
indentations or having a typical stellate shape, and often studded 
with euchromatin (fig. 50). The nucleoli were never observed. The 
second cell type was characterized by heterogeneous cytoplasm and 
covered by long branched irregular micrvilli. Numerous tiny 
electron dense granules, probably polyribosomes, were commonly 
scattered in the cytoplasm. The nuclei were either oval or elongate 
in shape; and possessed euchromatin (Fig. 51). The lateral cell 
membranes of the two cell types were usually adhered to each other 
by smooth contact or by a few interlocking microvillous folds of the 
adjacent cell membranes. The basal lamina of the two cell types was 
thin and had few folds at intervals.  
 Scanning electron microscopy demonstrated that the epithelial 
cells covering the allantois were polygonal in outline and possessed 
irregular microvilli on their free surfaces (figs. 52, 53 and 54).  
4.3.1.2.2. Second trimester:  
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 The allantois was lined by a simple squamous epithelium and 
the luminal surface of these cells was covered by irregular, branched 
and dense microvilli. The cytoplasm consisted of homogeneous 
matrix and a large number of electron dense granules and often 
occupied the supranuclear cytoplasm. A few vacuoles were located 
in close proximity to the nucleus. Cisternae of smooth endoplasmic 
reticulum were occasionally found anywhere in the cytoplasm. The 
Nuclei were large and elongated or irregular in shape and were 
usually basal in position and mostly showed one or two nucleoli and 
possessed euchromatin. The basal lamina was thin, smooth and lied 
on a mesenchymal tissue. 
 Scanning electron microscopy illustrated that the allantoic 
epithelium consisted of flat long cells with irregular outlines and 
covered by low microvilli (figs. 55, 56 and 57).  
 4.3.1.2.3. Third trimester:   
 The allantois consisted of a single layer of long flat cells and 
the luminal surfaces of these cells were studded by rather dense 
irregularly shaped microvilli. The cytoplasm consisted of 
homogeneous matrix which, to some extend, was devoid of cellular 
organelles. Few electron dense granules, vesicles and vacuoles were 
seen in the cytoplasm. The vesicles were mostly located close to the 
luminal cell membrane, whereas the vacuoles were always found in 
the infranuclear cytoplasm. These vacuoles were sometimes adhered 
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to the basal lamina and the latter was fused with the basal lamina of 
the underlying blood capillaries. The nuclei were large and had 
some indentations and they were centrally located and usually 
contained euchromatin. The lateral cell membranes of neighboring 
cells were joined together by smooth interlocking processes. The 
basal lamina was smooth, thin and commonly fused with the basal 
lamina of the underlying blood vessels. 
        Scanning electron microscope revealed that the allantoic 
epithelium consisted of hexagonal cells which were covered by 
microvilli and scattered allantoic blebs (figs. 58, 59 and 60).     
4-3-1-3-The Epidermal membrane: 
 The epidermal membrane of the dromedary camel consisted of 
stratified epithelium. The cells were of irregular outline. The surface 
cells, on both sides of the membrane, were covered by microvilli of 
variable length. The cytoplasm consisted of a homogenous matrix 
(Fig. 61). The cells completely lacked any type of organelle but 
contained large and small sized and less electron dense granules. 
The latter were usually evenly distributed in the cytoplasm. 
Aggregates of a large number of electron dense granules of different 
size were sometimes found filling the cytoplasm of some cells (Fig. 
62). These granules might represent pigment granules. A few 
vesicles and even fewer vacuoles were scattered in the cytoplasm. 
The lateral cell membranes usually closely apposed each other. 
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Nevertheless, a space of a considerable width was left forming a 
specific channel which passed through the epidermal membrane and 
opened on both sides of the membrane. In a few instances the lateral 
cell membranes were joined by junctional complexes (Figs. 61, 62 
and 63).  
4.3.2. Placenta: 
4.3.2.1. The Chorion: 
4.3.2.1.1. First trimester: 
 The chorion was lined by trophoblastic epithelium. 
Mononucleate trophoplasts constituted the majority of the cell 
population, but binucleate giant cells were also observed scattered 
between the mononucleate cells and they were often located in the 
deeper layers and rarely situated in the surface layer. The cells of the 
free surface, which consisted mainly of mononucleate trophoblasts, 
were covered by numerous microvilli (Fig. 64). The microvilli were 
intimately interdigitated with the corresponding microvilli of the 
apposing endometrial epithelium. A large number of pinocytotic 
vesicles were evenly distributed throughout the cytoplasm. Coated 
vacuoles of variable size were often scattered in the supranuclear 
cytoplasm. Electron dense granules of different size and shape, 
phagocytosed material of cell debris, lysosomes and mitochondria 
were all found consistently distributed throughout the cell cytoplasm 
(Fig. 65). No clear polarity of the distribution of any of these 
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constituents was noticed. Nevertheless, some of the large granules 
were sometimes seen occupying the infranuclear cytoplasm and 
became attached to the basal lamina of the blood vessels of the 
underlying mesenchymal tissue. Smooth and granular endoplasmic 
reticulum and the Golgi apparatus were poorly demonstrated. The 
latter when present was always located in the supranuclear 
cytoplasm. The nuclei of the mononucleate trophoblasts were 
commonly round in shape, but cells with polymorphic or indented 
nuclei were sometimes visible. The nuclei sometimes contained 
nucleoli and were generally characterized by euchromatin (Figs. 64 
and 65). The lateral cell membranes of adjacent cells were united by 
desmosomes which were usually followed by adherent junctions and 
deeply by tight junctions. Microvillous folds of variable length were 
also noticed forming interlockings between neighbouring cells. The 
basal lamina was thick and irregular in outline and it was either 
fused with or closely related to the basal lamina of the foetal blood 
capillaries which were scattered throughout the underlying 
mesechymal tissue (Figs. 65). 
 The binucleate giant cells consisted of tall columnar cells 
usually situated on a basal lamina. Cell organelles were generally 
poorly demonstrated. Electron dense granules, often of smaller size 
than those observed in the mononucleate trophoblasts, were 
moderately distributed in the cytoplasm. One or two large sized 
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electron dense granules with irregular outline were sometimes 
present in the cytoplasm. The two nuclei of each individual cell 
were often similar in size and each nucleus was surrounded by a 
separate nuclear envelope (Fig. 66). Nucleoli were rarely seen, but 
when present they were peripherally located. The nucleoplasm was 
filled with euchromatatin. The lateral cell membranes of binucleate 
giant cells were often smooth and in some cases they were joined by 
desmosomes and tight junctions. Interdigitations of intervillous folds 
were rarely seen. The basal lamina was thick, irregular and 
sometimes fused with that of the underlying blood capillaries. 
       Scanning electron microscopy revealed that the chorion 
underwent distinct undulations covered by irregular microvilli and 
chorionic blebs (figs. 67, 68 and 69).  
4.3.2.1.2. Second trimester: 
 The dome shaped projections of the chorion were lined mainly 
by mononucleate cuboidal trophoblasts. The free surfaces of these 
cells were covered by numerous microvilli. The most striking 
feature of the second trimester trophoblasts was the presence of 
large vacuoles mainly attached to the membrane of the free surface 
and sometimes pushing the membrane outwards forming blebs or 
evaginations (Fig. 70). Large vacuoles were also found scattered in 
the cytoplasm in some cells (Figs. 70 and 71), whereas in other cells 
numerous vesicles were commonly distributed in the infranuclear 
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cytoplasm. The other characteristic feature of the mononucleate 
trophoblasts was the appearance of large amount of granular 
endoplasmic reticulum with pararellel cistenae and usually 
occupying a supra-nuclear position (Fig. 72). Numerous large and 
round electron dense granules were also observed in the supra-
nuclear cytoplasm, while numerous small electron dense granules 
were generally dispersed in the cytoplasm close to the basal lamina 
(Fig. 70). Golgi apparatus, mitochondria and other cell organelles 
were poorly developed. The nuclei were elongated, oval or irregular 
in outline, while nucleoli were not demonstrated and the 
nucleoplasm was characterized by evenly distributed euchromatin. 
The lateral cell membranes of adjacent cells were often united with 
desmosomes, tight junctions and rarely with adherent junctions. The 
basal lamina was highly indented by foetal blood capillaries and 
might be fused with the basal lamina of these capillaries (Figs. 70, 
71 and 72). 
 Binucleate cells were dispersed between the columnar 
trophoblasts which lined the bases of the dome shaped projections of 
the chorion. These cells were characterized by somewhat dark 
cytoplasm and threads of electron dense material. A few electron 
dense granules and vacuoles were scattered in the cytoplasm. Most 
of the organelles, including Golgi apparatus, mitochondria and 
smooth and granular endoplasmic reticulum were poorly developed. 
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The nuclei were devoid of nucleoli and contained many 
heterochromatin.  
Scanning electron microscopy showed dense, branched and irregular 
microvilli with a few scattered chorionic blebs and intercellular 
microvillous processes (Figs. 73, 74 and 75). 
4.3.2.1.3. Third trimester:   
 The trophoblasts of the chorionic villi, during third trimester 
stage of pregnancy, differentiated into dark and light mononucleate 
trophoblasts. The free surface of most of the two cell types were 
covered by numerous microvilli, while the remaining few ones were 
ciliated (Fig. 76). The cytoplasm of both cells was either devoid of 
or poorly provided with cell organelles. The dark mononucleate 
trophoblasts had dark cytoplasm and contained large vacuoles, large 
number of vesicles and electron dense granules of different size. 
Cisternae of granular endoplasmic reticulum and Golgi apparatus 
were also observed. 
  The light mononucleate trophoblasts were characterized by 
numerous vacuoles of variable size. The vacuoles were commonly 
found in close proximity to the basal lamina. A few small sized 
electron dense granules were scattered in the cytoplasm of these 
cells (Fig. 76). The lateral cell membranes of the two cell types were 
somewhat smooth and joined by junctional complexes. The 
micrvillous interdigitations were absent. The basal lamina of the two 
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cell types was thick, irregular and often separated from the 
underlying basal lamina of the foetal capillaries by a narrow space; 
while in a few cases the two basal laminae were fused (Fig. 76).  
Scanning electron microscopy revealed the presence of 
microvilli and blebs which covered the free surface of the chorionic 
epithelium (Figs. 77 and 78).  
4.3.2.2. The Endometrium: 
4.3.2.2.1. First trimester: 
 The lining epithelium was simple cuboidal in type.  The free 
surface was covered by irregular microvilli of variable length. The 
cytoplasm contained large number of different sized vacuoles and 
large and small sized electron-dense granules (Fig. 79). 
Mitochondria, granular endoplasmic reticulum and Golgi apparatus 
were poorly represented. The nuclei were generally basal in 
position, slightly indented and characterized by slight 
heterochromatin (Fig. 79). Prominent nucleoli were observed in 
some cells. 
  The lateral cell membranes were generally smooth but near the 
free surface they were united by junctional complexes; the 
desmosomes (macula adherens) were outer in position followed by 
tight junctions (zonula occludens) and deeply the membranes were 
joined by adherent junctions (zonula adherens). The intercellular 
spaces were in some places occupied by membranous folds of 
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adjacent cells. These folds were often interlocked or interdigitated 
with each other forming a complex system of attachment between 
neighboring cells. The epithelium was separated from the 
underlying connective tissue and the network of the blood vessels by 
a thin regular basal lamina (Fig. 79).  
 The endometrial glands of the first trimester were scattered 
throughout the endometrial connective tissue and they were lined by 
tall columnar cells. The free surface of the cells was covered by a 
large number of long branched microvilli and a few cilia. The 
cytoplasm contained a huge number of granular endoplasmic 
reticulum which was evenly distributed and arranged in parallel 
arrays. Large, medium and small sized vacuoles were scattered 
throughout the cytoplasm. Some of these vacuoles were adhered to 
the surface membrane (Fig. 80). The adjacent lateral cell membranes 
were generally smooth and closely apposed to each other. In some 
places, the lateral cell membranes were united by desmosomes. A 
few membranous folds were observed in some intercellular spaces. 
The basal lamina was thin and regular. 
 Scanning electron microscopy revealed that, the endometrial 
lining epithelium was covered by a large number of branched 
microvilli and a few blebs. The intercellular spaces were occupied 
by membranous folds of adjacent cells (Figs. 81, 82 and 83).  
4.3.2.2.2. Second trimester   
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  The lining epithelium of the second trimester endometrium 
was simple cuboidal. The free surfaces of the epithelial cells were 
covered, in some areas, by a variable number of different shaped 
microvilli. The cytoplasm of the endometrial epithelial cells 
contained a large number of granular endoplasmic reticulum with 
parallel cisternae. Electron dense granules of different size were also 
scattered throughout the cytoplasm, and some of these were closely 
related to the free surface of the epithelium (Fig. 84). A few large 
vacuoles were sometimes present. Golgi apparatus and mitochondria 
were poorly represented. The nuclei were round, centrally located 
and contained euchromatin. Prominent nucleoli were often found 
and they were located peripherally (Fig. 84). The adjacent cell 
membranes were in a very close apposition. The basal lamina was 
rather thick and at some areas was seen in very close proximity to 
the basal lamina of the small blood vessels which were scattered 
throughout the underlying connective tissue. 
 The endometrial glands and their ducts, during the second 
trimester, were lined by high columnar epithelium especially at the 
bases of the glands. Some stratification was often seen in the ducts. 
The luminal surface of the glandular epithelium was covered by 
long branched microvilli and some cilia. The cytoplasm was filled 
with a large number of granular endoplasmic reticulum arranged in 
parallel array (Fig. 85). A large number of irregularly shaped 
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electron dense inclusions were distributed throughout the cytoplasm. 
A few vacuoles and small vesicles were often scattered in the 
cytoplasm. The Golgi apparatus was poorly developed and 
mitochondria were scanty. The nuclei were elongated or irregularly 
shaped (Fig. 85). These nuclei were filled with euchromatin. The 
adjacent cell membranes were smoothly apposed to each other; but 
in some parts they were connected by junctional complexes. The 
basal lamina was thin and smooth. 
 Scanning electron microscopy revealed the presence of areas 
of the surface epithelium covered by densely packed cilia and blebs 
of different size scattered at intervals between the microvilli and 
cilia (Figs. 86, 87 and 88). 
4.3.2.2.3. Third Trimester. 
 The lining epithelium of third trimester endometrium was of 
simple cuboidal. The luminal surfaces of the cells contained long 
irregularly shaped microvilli. The cytoplasm was devoid of granular 
endoplasmic reticulum. Oval shaped vacuoles were scattered 
throughout the cytoplasm (Fig. 89). Golgi apparatus and 
mitochondria were poorly developed. The cell nuclei of the 
epithelium were oval with some indentations and contained 
euchromatin. Nucleoli were rarely observed. The adjacent lateral 
cell membranes were smooth and closely apposed to each other and 
in some areas they were united by junctional complexes mainly 
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desmosomes. Villous folds were present deeply in the epithelium 
and they formed interdigitations. The basal lamina was thick and it 
was in close proximity to the basal lamina of the blood vessels (Fig. 
89). The blood vessels were scattered throughout the connective 
tissue underlying the basal lamina 
 The endometrial glands of third trimester were divided into 
two distinct areas; the ducts and the secretory regions. The ducts 
were lined by bistratified epithelium arranged into basal cells and 
surface cells (Fig. 90). The basal cells were irregular in shape and 
consisted of polymorphic nucleus. The cytoplasm of the basal cells 
was filled with granular endoplasmic reticulum, small vesicles and 
different sizes of electron dense granules. Some electron lucent 
granules were commonly found anywhere in the cytoplasm of the 
basal ductal cells. The Golgi apparatus and mitochondria were 
scarcely detected. Inter-villous folds were detected inside the 
intercellular spaces. 
The surface ductal cells consisted of high columnar cells 
situated on top of the basal cells. The luminal surface was covered 
by a few number of microvilli. The cytoplasm of these cells was 
obviously devoid of vacuoles but it was usually containd electron 
dense granules of different size; the small ones were sometimes 
found to be attached to the free surface membrane. The nuclei of the 
surface ductal cells were elongated, contained some indentations 
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and usually located toward the bases of the cells (Fig. 90). The 
intercellular spaces were studded with a few number of microvillous 
processes. At the cell apices, the adjacent cell membranes were 
united by desmosomes and tight junctions. 
 The secretory regions of the endometrial glands, during the 
third trimester, were lined by simple columnar epithelium. The free 
surface was mostly covered by micovilli although ciliated cells were 
also frequently seen at intervals. Large number of vacuoles of 
different size were evenly scattered throughout the cytoplasm (Fig. 
91). Some electron-lucent granules and electron dense granules were 
commonly seen. The majority of these granules were located toward 
the free surface membrane and some of them were attached to the 
membrane (Fig. 91). The Golgi apparatus and mitochondria were 
rarely observed. The nuclei were variable in shape but were mainly 
elongated and possessed shallow indentations. The chromatin was 
dense and the nucleoli were not distinct (Fig. 91). The lateral cell 
membranes of neighboring cells were united by junctional 
complexes. In some areas, adjacent cells were separated by dilated 
intercellular space which was filled by interdigitated microvillus 
processes. The basal lamina was somewhat thick and sometimes 
fused with the basal lamina of the blood vessels that were 
distributed in the connective tissue beneath the epithelium. 
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Scanning electron microscopy revealed the presence of 
microvilli and endomertrial blebs covering the free surface of the 
epithelium of the endometrium (Figs. 92, 93 and 94). 
4.4. Histochemistry: 
 The different intensities of the histochemical reactions in the 
foetal membranes and placenta of the dromedary camel were 
summarized in tables 5, 6, 7, 8 and 9. 
4.4.1. Foetal Membranes: 
4.4.1.1. The amnion: 
4.4.1.1.1. PAS-Positive material: 
 Throughout the gestational period, the dromedary camel 
amnion showed a strong PAS-positive diastase resistant material in 
the lining epithelium and in the underlying mesenchymal tissue. 
Moderate reaction was shown in the intermembranous mesenchymal 
tissue between the amnion and the chorion. Glycogen granules were 
not visible even in tissues fixed in Gendre fluid and stained with 
either the Best’s carmine or PAS. stains (Fig. 95). 
4.4.1.1.2. Alkaline phosphatase: 
 During the first and second trimesters, the dromedary amnion 
showed moderate alkaline phosphatase reaction in the amniotic 
lining epithelium, while in the intermembranous mesenchymal 
tissue, the enzyme showed a faint reaction. During the third 
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trimester, the intensity of the enzyme reaction increased in both the 
lining epithelium and the intermembranous mesenchymal tissue. 
4.4.1.1.3 Acid Phosphatase: 
 Throughout the gestational period, the dromedary amnion 
showed very weak acid phosphatase reaction in the lining 
epithelium and in the intermembranous mesnchymal tissue. 
4.4.1.2. The Allantois: 
4.4.1.2.1. PAS-Positive material: 
Durining first and second trimesters, the dromedary camel 
allantois was characterized by a strong PAS-positive diastase 
resistant reaction in its flat lining epithelium. Moderate reaction was 
shown in the intermembranous mesenchymal tissue between the 
allantois and either the amnion or the chorion. Slides treated with 
malt diastase or tissues fixed in Gendre fluid and stained with Best’s 
carmine showed no evidence of the presence of glycogen granules. 
During the third trimester, the allantoic lining epithelium revealed 
strong PAS-positive diastase resistant reaction and the 
intermembranous mesenchymal tissue showed weak reaction (Fig. 
96). 
4.4.1.2.2. Alkaline Phosphatase: 
 The dromedary allantois, during the first and second 
trimesters, expressed moderate alkaline phosphatase reaction in its 
lining epithelium and in the allantoic blood vessels, while weak 
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enzyme reaction was shown in the intermembranous mesenchymal 
tissue. During the third trimester, the intensity of the enzyme 
reaction was slightly increased. 
4.4.1.2.2. Acid Phosphatase: 
 During the first and second trimester, the allantoic lining 
epithelium was characterized by a weak acid phosphatase reaction 
while weak reaction was seen in the intermembranous mesenchymal 
tissue. During the third trimester, the enzyme reaction became weak 
in the allantoic lining epithelium and quite faint in the 
intermembranous mesenchymal tissue (Fig. 97). 
4.4.1.3. The Epidermal membrane:  
4.4.1.3.1. PAS-Positive material: 
 The epidermal membrane, which appeared during the second 
trimester and continued covering the dromedary foetus throughout 
the remaining period of pregnancy, was studded with intense PAS-
positive diastase resistant material in the columnar cells. A moderate 
reactive material was seen in the middle irregular cells and in the 
stratified flat cells. No glycogen granules were visible (Figs 98 and 
99). 
4.4.1.3.2. Alkaline Phosphatase: 
 The epidermal membrane was characterized by a mild alkaline 
phosphatase reaction. The cells seemed to be collapsing when they 
were treated with the substrate used for alkaline phosphatase 
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reaction. Therefore, there were no clear demarcation between cell 
borders and the membrane appeared as a sheet of homogenous 
material. 
4.4.1.3.3. Acid Phosphatase:  
 The epidermal membrane showed very weak acid phosphatase 
reaction.  
 4.4.2. The placemta:      
4.4.2.1. The chorion: 
4.4.2.1.1. PAS-Positive material: 
 During the first and second trimesters, the dromedary chorion 
was characterized by strong a PAS-positive diastase resistant   
reaction in the trophoblasts, the basement membrane of the 
trophoblasts, the dense underlying mesenchymal tissue and the 
chorionic blood vessels (Fig. 100). Moderate reaction was shown in 
the mesenchymal tissue core of the chorionic villi and in the 
intermembranous mesenchymal tissue between the chorion and 
either the amnion or the allantois (Fig. 101). Glycogen granules 
were demonstrated as dark brown granules when the tissues were 
fixed in Gendre fluid and stained with PAS.or as clear areas in slides 
treated with malt diastase (Fig. 102). The intensity of the enzyme 
reaction was decreased during the third trimester (Figs. 103, 104, 
105, 106 and 107). 
4.4.2.1.2. Alkaline Phosphatase: 
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 During the first and second trimesters, the dromedary chorion 
showed a strong alkaline phosphatase reaction in the trophoblasts. 
The chorionic blood vessels showed a moderate alkaline phophatase 
reaction throughout the gestational period. In the mesenchymal 
tissue core of the chorionoc villi, the enzyme reaction was weak 
during pregnancy. During third trimester, the intensity of the 
enzyme reaction was reduced (Figs. 108, 109, 110 and 111) 
4.4.2.1.3. Acid phophatase: 
 During the first trimester, the dromedary chorion showed a 
strong acid phosphatase reaction in the areolae, moderate reaction in 
the trophoblasts which lined the chorionic undulations and weak 
reaction in the mesenchymal tissue core of the chorionic 
undulations. During the second and third trimesters the enzyme 
reaction was slightly decreased (Fig. 112). 
 
 
 
4.4.2.2. The endometrium: 
4.4.2.2.1. PAS-Positive material:   
 During the first and third trimesters the dromedary 
endometrium showed strong a PAS-positive diastase resistant 
reaction in the endometrial lining epithelium, the underlining 
connective tissue and the endometrial glands (Figs. 113, 114, 115 
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and 116). Glycogen granules were seen in the luminal lining 
epithelium and the endometrial glandular epithelium. Moderate 
PAS-reaction was shown in the endometrial lamina propria (Fig. 
117). During the second trimester the intensity of the PAS-reaction 
was slightly reduced, so that moderate reaction was observed in the 
endometrial lining epithelium, the endometrial glandular epithelium 
and in the wall of the endometrial blood vessels (Figs 118 and 119).  
4.4.2.2.2. Alkaline Phosphatase: 
 Intense alkaline phosphatase reaction was shown in the 
endometrial lining epithelium, the dense connective tissue 
underlying the endometrial epithelium and in the endometrial blood 
vessels during the first trimester (Fig. 108). In the endometrial 
glandular epithelium the enzyme reaction was moderate while weak 
reaction of the enzyme was shown in the loose connective tissue of 
the endometrial lamina propria. During the second and third 
trimesters the intensity of the enzyme reaction was decreased 
(Figs.120). 
4.4.2.2.3. Acid Phophatase: 
 A strong acid phophatase reaction, was shown in the lining 
epithelium of the endometrial glands during the first trimester, while 
in the luminal lining epithelium, the enzyme reaction was moderate. 
Weak enzyme reaction was seen in the endometrial blood vessels. 
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Throughout the remaining period of pregnancy the enzyme reaction 
showed a slight decrease (Figs. 112). 
Table 5: Showing the different intensities of histochemical 
reactions in the dromedary camel amnion: 
Stage of 
pregnancy. 
Glycogen. Diastase resistant 
material. 
Alkaline 
phosphatase. 
Acid 
phosphatase
First trimester.      -        +++        ++       + 
Second 
trimester. 
      -        +++        ++       + 
Third 
trimester. 
     -        +++       +++       + 
 
 
 
 
 
 
Table 6: Showing the different intensities of histochemical 
reactions in the dromedary camel allantois: 
Stage of 
pregnancy. 
Glycogen. Diastase resistant 
material. 
Alkaline 
phosphatase. 
Acid 
phosphatase
First trimester.      -        +++      ++        ++ 
Second      -        +++      ++        ++ 
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trimester. 
Third 
trimester. 
     -         ++     +++         + 
 
Table 7: Showing the different intensities of histochemical 
reactions in the dromedary camel epidermal membrane. 
Stage of 
pregnancy. 
Glycogen. Diastase resistant 
material. 
Alkaline 
phosphatase. 
Acid 
phosphatase
First trimester.        -            -          -         - 
Second 
trimester. 
       -          +++          +         - 
Third 
trimester. 
       -          +++          +         - 
 
 
 
 
Table 8: Showing the different intensities of histochemical  
 reactions in the dromedary camel chorion. 
Stage of 
pregnancy. 
Glycogen. Diastase resistant 
material. 
Alkaline 
phosphatase. 
Acid 
phosphatase
First trimester.      ++          +++        +++       +++ 
Second       +          +++        +++        ++ 
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trimester. 
Third 
trimester. 
      +           ++         ++        ++ 
Table 9: Showing the different intensities of histochemical 
reactions in the dromedary camel endometrium. 
Stage of 
pregnancy. 
Glycogen. Diastase resistant 
material. 
Alkaline 
phosphatase. 
Acid 
phosphatase
First trimester.       ++         +++        +++       +++ 
Second 
trimester. 
      +          ++         ++        ++ 
Third 
trimester. 
      +         +++         ++         + 
 
+++ = Strong reaction. 
++   = Moderate reaction. 
+     = Weak reaction. 
- = No reaction 
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CHAPTER FIVE 
DISCUSSION 
5-1. Gross anatomy: 
5-1-1. Foetal Membranes: 
5-1-1-1. The Amnion: 
 In the present investigation, the amnion during all three stages 
of gestation (first, second and third trimesters) appears as a thin 
transparent vascular membrane. The membrane starts from the navel 
and completely surrounds the umbilical cord. This is in accordance 
with the findings of Hradeky (1983) in the Steenbok in which the 
amnion is a thin avascular membrane which presses against the 
chorion in some places and against the allantois in other places. 
Morton (1961) stated that, in camelidae, the amnion adheres in part 
to the chorion forming the chorio-amniotic membrane and in part, to 
the allantois to form the allanto-amniotic membrane. The latter is 
slightly vascularized near the umbilical region. Small amniotic 
pustules measuring up to 10 mm. in diameter and fine bristle-like 
horns measuring up to 15 mm. in length are also reported by Morton 
(1961). Fowler and Olander (1990) reported that the amnion of the 
lama (Llama glama), at full term, closely adheres to either the 
allantois or the chorion. In equines the inner surface of the amnion is 
characterized by the presence of small projections (Noden and De 
Lahunta, 1985). These authors described the mammalian amnion as 
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folds of the extra-embryonic somatopleure which meet and fuse to 
form the amniotic sac that surrounds the foetus. A similar 
observation is documented in the present study, and the amniotic 
membrane covers the allantois and the two membranes fuse together 
to form the allanto-amniotic membrane at the distal end of the 
umbilical cord. Furthermore, the amnion, from the zone of 
attachment to the chorion is reflected laterodorsally and fuses with 
the chorion to form the chorio-amniotic membrane. The latter lines 
the laterodorsal part of the endometrium of the left horn and 
contributes to the formation of the foetal part of the placenta and its 
edges fuse dorsally to complete the formation of the amniotic cavity. 
Noden and De Lahunta (1985) suggested that the amniotic fluid is 
initially secreted by the amniotic ectoderm and later it receives 
fluids from the foetal kidney, oral glands, respiratory tract, digestive 
tract, lacrimal glands and genital tracts. The amniotic fluid may 
protect the foetus and provides it with an environment in which it 
can move easily.  
5-1-1-2. The Allantois: 
 Whitwell and Jeffcott (1975) stated that the allantois in the 
horse develops during early foetal life, as an outgrowth from the 
hindgut which is derived from both the highly vascularized 
splanchnic mesoderm and the non-vascularized endoderm and at 
four weeks of gestation, it gradually surrounds the amnion. The 
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allantois fuses with the amnion and chorion to form the allanto-
amnion and the allanto-chorion respectively. In the present 
investigation, the dromedary camel allantois develops at quite an 
early stage of pregnancy and it starts its development as an 
outpocketing of the urinary bladder and in this site the umbilical 
arteries join the allantois, while the umbilical veins join it at the 
level of the navel and they all together constitute the umbilical cord. 
The present study supported the findings by Morton (1961) in the 
three species of the camelidae, Whitwell and Jefcott (1975) in the 
horse and Fowler and Olander (1990) in the Lama glama, that the 
outpocketing of the allantois is largely expanded and in some parts it 
fuses with the amnion to form the allanto-amnion and in other parts 
it fuses with the chorion to form the allanto- chorion membrane. The 
latter lines the lateroventral part of the gravid uterus and contributes 
to the formation of the foetal part of the placenta. Unlike the 
allantois of the antelopes which is small and empty (Kellas, 1966), 
the dromedary camel allantois is a very large and expanded sac 
which is filled with a huge amount of the allantoic fluid. Noden and 
De lahunta (1985) stated that the mammalian allantoic sac serves as 
a reservoir of the urinary excretory wastes, most of which are 
precipitated as uric acid. Similar observations are also reported by 
Carlson (1981). In the present study, the allantoic fluid is dark 
yellow in clour and definitely contains urine or uric acid, since the 
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allantois is in direct continuation, through the allantoic duct, with 
the cavity of the urinary bladder. In the present investigation, the 
inner surface of the allantois, during the first trimester, is smooth 
and shiny, while during the second and third trimesters develops 
longitudinally arranged allantoic folds. The latter commonly 
constitute passways for the large branches of the umbilical blood 
vessels. These results are in accordance with Morton (1961), 
Carlson (1981); and Noden and De lahunta (1985). The final twigs 
of the allanto-chorionic blood vessels, in the present study, become 
closely related to those of the endometrium and this close proximity 
between the two blood circulations plays very important role in the 
process of the materno-foetal exchange, especially for the 
haematotroph nutrition. 
5-1-1-3. The Epidermal membrane:  
 From the beginning of the second trimester onwards, during 
this study, the dromedary foetus is covered by a whitish transparent 
membrane which separates it from the amniotic fluid. Such 
membrane has previously been refferedto in the dromedary camel as 
additional membrane (Musa, 1977; Salman, 1991), epidermal 
membrane (Skidmore, et al., 1996),) or fourth membrane (Fowler, 
1998). Fowler and Olander (1990) reported that, in full term neonate 
of the Lama glama, the epidermal membrane is opaque whitish 
membrane and the membrane in a premature foetus is thicker and 
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more durable than that of a full term foetus. In the present 
investigation, the epidermal membrane is rather thick, gelatinous or 
mucoid during the second trimester, but during the third trimester it 
gradually becomes thinner, rather compact and loses some of its 
mucoid or gelatinous consistancy. The present study is in agreement 
with Morton (1961) and Fowler and Olander (1990) that the 
epidermal membrane initial development begins during mid 
gestation, but it is not grossly visible until the beginning of the third 
trimester. However, Musa (1977) and Salman (1991) argued that the 
epidermal membrane develops during the first trimester. The present 
study confirms the observation of Musa (1977), Salman (1991, 
2002) and Fowler and Olander (1990), that the epidermal membrane 
does not cover the nostrils or the mouth and it therefore posses little 
danger of post partum suffocation. The finding of the present study 
is in accordance with Fowler (1998) that the epidermal membrane 
adheres to the foetus at its mucocutaneous junctions, at the mouth, 
nostrils, anus, vulva, urethral openings and conjunctiva. Therefore 
all these body orifices directly open into the amniotic cavity. It can 
be assumed that this membrane is established to separate the 
dromedary foetus from the amniotic fluid. In this respect the 
epidermal membrane may protect the foetus from dehydration that is 
supposed to be caused by the concentrated amniotic fluid. 
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5-1-2. The Placenta:  
 In the present study, the dromedary camel placenta is 
represented by the endometrium and two distinct bilaminar 
membranes (chorio-amniotic membrane and chorio-allantoic 
membrane). This finding confirms the findings of Morton (1961) in 
the three species of camelidae and Fowler and Olander (1990) in the 
Lama glama. Noden and De lahunta (1985) described the placenta 
of the eutherian mammals as a structure that is formed by the 
apposition of foetal membranes (chorio-allantois or chorio-amnion) 
and the maternal tissue (endometrium). The implantation occurs 
during 12 days of gestation in the pig, 5 weeks in the cattle, three 
weeks in sheep and 15-17 days in the mare (Noden and De lahunta, 
1985; Ginther, 1992). In camelidae, Tibery (1997) reported that the 
implantation in the dromedary camel occurs at 30 days of gestation, 
whereas in the alpaca and lama camels it may occur between 20 to 
22 days after fertilization. In the present study embryo measured 2.5 
cm. CVRL (76 days) was found to be completely implanted and the 
attachment between the foetal and maternal parts of the placenta 
remains loose until the near end of the first trimester. Therefore, 
embryo measured up to 15 cm. CVRL (118 days) is easily removed 
from the uterus without rupturing the chorio-amniotic membrane. 
The foeti always occupy the left horn, although the corpora lutea are 
found approximately 60 % in the right ovary and 40% in the left 
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ovary. Tibery (1997) reported that the majority of implantation, in 
camelidae, occurs in the left uterine horn, although ovulation occurs 
equally, either in the right or left ovaries, and the embryos placed 
inside the right horn subsequently migrate to the left horn. Similar 
results, in camelidae, were reported by Morton (1961), Novoa 
(1970), Ghazi, et al. (1994),  Skidmore, et al. ( 1996) and Salman 
(2001).  
  In the springhaas (Pedetes capensis), implantation occurs on 
the side of the corpus luteum and the foetuses are five times in the 
right horn and six times in the left horn (Hradecky, et al. 1988), 
althoubh Otianga, et al. (1992) found an equal number of gestations 
on both sides of the uterus in the above mentioned species.  
 Savi (1943) is the first investigator to note that the foetal 
placenta of the dromedary camel is diffuse in nature, as in the mare, 
and not cotyledonary, as in other ruminants, and therefore he argued 
that camels are more related to pachyderms than to ruminants. In the 
present study, the foetal placenta is regularly covered, throughout its 
outer surface, by aggregates of tufts and the larger tufts are usually 
surrounded by smaller ones. These features demonstrate that, camel 
placenta is of a diffuse regular type and it is more similar to those of 
the mare. Such observations are also emphasized by Amoroso 
(1952), Turner (1975) and Salman (1991, 2001).  
                  
 115
5-2. Histology: 
5-2-1. Foetal membranes: 
5-2-1-1. The Amnion: 
 Srinasava (1952) and Kellas (1966) agreed that the amnion is 
lined by a thin squamous epithelium in the tiger and antelope 
respectively. In the mare, the amniotic epithelium is a thin single 
layer of cells with frequent areas of squamous metaplasia (Allen, et 
al. 1973). Steven, et al. (1980) reported that the amnion of the 
alpaca is covered by stratified squamous epithelium, six to eight 
cells in thickness. Morton (1961) is of the opinion that the amnion in 
camelidae is lined by a single layer of flattened epithelium. In the 
present investigation the inner surface of the amnion is lined by 
simple columnar epithelium and the cells are differentiated into two 
distinct types; the dark tall columnar cells which constitute the 
majority of the cell population and the lighter, somewhat round cells 
which are scarcely seen scattered at wide intervals. Armostrong, et 
al. (1968) also described two types of cells in human amniotic 
epithelium; light and dark cells. During the first trimester, the outer 
surface of the amnion loses its covering epithelium and fuses either 
with the allantois or the chorion. Therefore, the dromedary amnion 
is not only involved in surrounding and protecting the foetus as in 
other mammals, but is also incorporated in the formation of the 
foetal part of the placenta. 
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 During the second trimester, the columnar cells which line the 
amnion are reduced in height and the epithelium consists only of the 
dark cell type and wide intercellular spaces may form channels 
which directly open into the amniotic cavity and this may lead to the 
assumption that exchange of fluid may take place between the 
amnion and the surrounding tissues. Carlson (1981) reported that the 
amniotic membrane of mammals is functionally specialized for the 
secretion and absorption of the amniotic fluid that bathes the 
embryo. Many authors reported the development of smooth muscle 
fibres in the wall of the amnion (Morton, 1961; Noden and De 
Lahunta, 1985, and Fowler and Olander, 1990). However, smooth 
muscle fibres could not be determined even by especial stains in the 
present investigation, but cells with spindle shape are commonly 
found scattered in the mesenchymal tissue of the wall of the amnion. 
The histological features of the amnion during the third trimester are 
to some extent similar to those of the second trimester.  
5-2-1-2. The Allantois: 
 Studies on histological features of the allantois appear to be 
lacking from the available literature. In the present investigation, the 
allantois during the three stages of gestation (first, second and third 
trimesters) is characterized by numerous irregularly shaped folds. 
These folds, throughout the gestational period, are lined by long, 
thin and flat epithelial cells. Some cells contain two nuclei with 
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prominent nucleoli. The outer surface of the allantois loses its lining 
epithelium and fuses either with the amnion or the chorion.   
5-2-1-3. The Epidermal membrane: 
 The epidermal membrane is a specific membrane for the 
embryo of camelidae and it was investigated by many authors 
(Morton, 1961; Musa, 1977; Fowler and Olander, 1990; Fowler, 
1998). 
 Fowler and Olander (1990) stated that, the epidermal 
membrane in Lama glama consists of a deep layer of stratified 
squamous epithelium lying adjacent to the foetus and an outer 
keratinized layer with indistinct cell outlines and without nuclei. The 
present study is in agreement with Fowler and Olander (1990) and 
Fowler (1998) that the epidermal membrane consists of stratified 
squamous epithelium and the cells have irregular outlines and 
contain no nuclei and the membrane is considered as pseudo-
membrane since there is no connective tissue. In the present study 
the stratified squamous epithelium of the epidermal membrane is 
further subdivided into three distinct layers: 1- inner layer which is 
directly apposed to the foetus and consists of bistratified or stratified 
long flat cells, 2- middle layer which consists of 3-5 layers of cells 
which are characterized by irregular outlines and 3- outer layer in 
contact with the amniotic fluid and consists of a single layer of tall 
irregularly shaped columnar cells. Musa (1977) is of the opinion that 
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the dromedary epidermal membrane is differentiated into an outer 
layer of stratified squamous epithelium at 25 cm. CVRL, but at a 
later stage of pregnancy, keratin is produced and gives strength to 
the membrane. 
5-2-2. The Placenta: 
5-2-2-1. The Chorion:  
 In the present investigation, the chorion is mainly lined by 
stratified epithelium during the first trimester, while small areas are 
lined by simple epithelium. Mononucleate trophoblasts are the 
dominant cell type of the lining epithelium, while binucleate giant 
cells are also observed scattered among the mononucleate 
trophoblasts and usually located in the basal layers. This finding is 
in agreement with Dickson and Bulmer (1960) who reported that the 
thickness of the mononucleate trophoblasts in the rat chorion is 6-7 
cell layers in early pregnancy. In contrast, Hoffman and Wooding 
(1993) argued that the chorion of ruminants is lined by a single layer 
of mononucleated trophoblasts and the early binucleate giant cells 
are located between them. The cellular origin, structure and 
functions of the trophoblasts are extensively studded in different 
mammals such as rodents, ruminants, equines and human (Muntener 
and Hsu, 1977; Carter, 1978; Noden and De Lahunta, 1985; Morgan 
et.al., 1989). The chorion in mammals serves many functions, 
including respiration, nutrition, excretion, filtration and synthesis- 
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hormone production being an important of the last function (Morton, 
1961; Carlson, 1981; Noden and De Lahunta, 1985). Morton (1961), 
Gorkhovski et al. (1975) and Ghazi et al. (1994)  agreed that the 
trophoblasts of the dromedary chorion consist mainly of uninucleate 
trophoblastic cells with exceptionally numerous irregularly spaced 
multinucleate giant cells. On the other hand multinucleate giant cells 
are not identified in the alpaca chorion (Steven et al., 1980). In the 
present study, the multinucleate ginat cells were never observed and 
the chorion is mainly lined by mononucleate trophoblasts with a few 
binucleate giant cells scattered among them. The process of 
transformation from the simple mononucleate trophoblasts to 
binucleate or multinucleate giant cells is controversial (Kaufman, 
1982; Varmuza, et al., 1988; Hoffman and Wooding, 1993; Salman, 
2001). In the bactrian camel, the giant cells are polyploid due to 
endomitotic process (Gorkhovskii, et al., 1975). Salman (2001) 
reported that the trophoblasts of the dromedary camel are sometimes 
fused together to form trophoblastic giant cells. On the other hand 
Klisch, Bevilacqua, and Olivera (2005) showed that the giant cells 
derive by mitotic polyploidization and are indeed polyploid cells.   
 Hradecky, et al. (1988) stated that the trophoblasts of the 
steenbok chorion is cuboidal and have numerous typical binucleate 
cells. Similar observation is also reported in the antelope by Kellas 
(1966). Whitwell and Jeffcott (1975) mentioned that the surface of 
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the micro-cotyledons and their villous branching in equidae placenta 
is covered by a single layer of uninucleate trophoblasts. Steven, et 
al. (1980) detected capillaries deeply indenting into the trophoblasts 
and this reduces the distance between the two circulatios to as 
narrow as 2 microns. The present study agreed with many authors 
(Morton, 1961; Van lennep, 1963; Fowler Olander, 1990; Skidmore, 
et al., 1996) that the striking feature of the chorion in all camelids is 
the rich vascularization of the trophoblasts and this is beneficial to 
the development of the foeti of the camel at high altitude. Van 
lennep (1963) reported that during the second stage of pregnancy, in 
the dromedary camel, the extremely complex branching of villi is 
usually associated with three types of trophoblastic cells; cuboidal, 
tall columnar and giant cells. Similar to the second trimester, the 
chorion of the third trimester, in the present study, is also lined by 
somewhat low cuboidal mononucleate trophoblastic epithelim and 
each cell is similarly indented by many blood capillarues. Skidmore 
et al. (1996) stated that, during the late stage of pregnancy, the 
dromedary camel chorionic villi become extensively branched. 
Intraepithelial and subepithelial networks of capillaries exist, in both 
the chorion and endometrium and this suggested very close contact 
between the foetal and maternal capillaries. Many authors 
documented similar observations in camelidae (Morton, 1961; Van 
lennep, 1963; Ghazi, et al., 1994); and the present study. 
 121
5-2-2-2. The Endometrium:  
 The dromedary camel endometrium during the first trimester is 
rather smooth and is lined by low columnar epithelium. This result 
is in agreement with the observation of Hradecky, et.al. (1988) in 
ruminants. Priedkalns (1981) reported that the surface epithelium is 
simple in the mare and bitch. It is pseudostratified columnar and ⁄or 
simple columnar epithelium in the sow and ruminants and in 
isolated areas the epithelium may be cuboidal. Bloom and Fawcett 
(1994) stated that, in human, the surface epithelium is simple 
columnar and is composed of a mixture of ciliated and secretary 
cells and the epithelium of the uterine glands is similar, but the 
ciliated cells are fewer. The glands are mainly simple tubules, but 
they may show some bifurcation in the area adjacent to the 
myometrium.  The endometrial glands during the first trimester, in 
the present study, consist of simple tubular glands. The lining 
epithelium of the endometrial glands consists of tall columnar cells. 
The striking feature of the endometrial glands is the appearance of 
many vacuoles of large size and round in shape occupying the 
greater part of the cytoplasm of the glandular epithelium. Hoyes 
(1972) found that the endometrial glands of pregnant ewe secrete an 
albuminous fluid which is rich in proteins and it is probably of 
importance for the nutrition of the foetus.  
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 During the second trimester, the luminal surface of the 
dromedary camel endometrium is no longer completely smooth. It is 
markedly affected by impressions which are caused by the dome-
shaped chorionic villi of the adherent chorion. At intervals, the 
endometrial surface is smooth and these areas correspond to the 
chorionic areolae. King, et al. (1982) stated that the uterine 
epithelium, in ruminants, during the second month of gestation 
consists mainly of lightly stained cuboidal cells interspersed with 
dark elongated cells. In the horse, at mid pregnancy, the endometrial 
glands are often coiled and there is little cellular debris in the lumen 
(Kolester, 1902). In the present investigation, the endometrial glands 
are simple tubular and are lined by a simple low columnar 
epithelium.           
5-3. Ultrastructure:  
5-3-1. Foatal membranes: 
5-3-1-1. The amnion: 
 The amniotic lining epithelium, during the first trimester, is 
covered by numerous polymorphic microvilli. This result is in 
accordance with the result reported by Hoyes (1972) in human 
amnion. Scanning electron microscopy, also reveals the presence of 
amniotic blebs which are scattered between the microvilli. The 
amniotic blebs may participate in an active process of exocytosis 
while the amniotic microvilli may increase the surface area for 
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absorption and/or secretion. In this respect the amnion may act to 
exchange fluid between the amnion and the surrounding tissue. In 
other words, the amnion may sometime becomes more active in the 
process of absorption so as to reduce the amniotic fluid when it is in 
excess and in other times it becomes more active in the process of 
exocytosis to increase the amount of the amniotic fluid when it is 
below the normal quantity. Carlson (1981) reported that the 
mammalian amniotic membrane is functionally specialized in the 
secretion and absorption of the amniotic fluid that bathes the 
embryo. The present study is in agreement with the finding of Hoyes 
(1972) who stated that pinocytotic vesicles are found at the lateral 
cell membranes and clear vesicles are present anywhere in the 
cytoplasm of human amnion. In addition the present study showed 
that the cytoplasm of the amniotic lining epithelium is characterized 
by a large number of different sizes of electron dense granules. 
Some of these granules may represent lysosomes while others may 
constitute phagosomes. Moreover, the present investigation revealed 
that the lateral cell membranes are sometimes separated from one 
another by dilated intercellular spaces which are either partially or 
completely filled with micrvillous processes. This result confirms 
the results reported in human (Bourne, 1962; Hoyes, 1972) and in 
feline (Wynn and Bjorkman, 1968). These intercellular spaces with 
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their microvillous processes may have considerable role in the 
process of absorption of the excess amniotic fluid.  
 Similar to the first trimester amnion, the surface of the second 
trimester amnion is covered by numerous polymorphic microvilli. 
This result is in agreement with that recorded by Hoyes (1972) in 
human amnion.  Such result suggested that the amnion is active, 
during the first and second trimesters, in the process of absorption. 
The second trimester amnion also contains wide intercellular spaces 
filled with microvillous processes. The cytoplasm of the lining 
epithelium contained only a few small size electron dense granules. 
This may lead to the assumption that the amnion, during this stage, 
is less active in the process of phagocytosis. Hoyes (1972) detected 
numerous free ribosomes in the cytoplasm of human amniotic 
epithelium. Similar result is also observed during this investigation. 
Wynn and French (1968) demonstrated numerous microtubules in 
the cytoplasm of the feline amnion, but such result is not detected in 
the present study.  
 The luminal surface of the third trimester amnion is also 
covered by numerous polymorphic microvili. This finding is in 
agreement with the findings of Wynn and French (1968) and Hoyes 
(1972). Very wide intercellular spaces filled with a complex system 
of microvillous interdigitations of the neighbouring cell membranes 
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are well established during this stage. These spaces may also play a 
considerable role in the process of absorption and ⁄or secretion.  
5-3-1-2. The Allantois: 
 In the present study, the lining epithelium of the luminal 
surface of the allantois, during the first trimester, is covered by 
irregularly shaped and branched microvilli. This result indicates that 
the allantois may have a considerable role in the process of 
absorption of excess allantoic fluid. In the present study, the 
cytoplasm of the first cell type is characterized by the presence of 
electron dense granules which are also reported by Hoyes (1972) in 
human and by Salman (2001) in the dromedary camel. In the present 
study, cisternae of smooth endoplasmic reticulum and granular 
endoplasmic reticulum were seen. This finding confirms the finding 
reported by Salman (2001) in the dromedary camel allantois. 
The covering microvilli during the second trimester become dense 
and irregularly shaped and the granular endoplasmic reticulum 
increases in number. These observations confirm the findings 
reported by Salman (2002) in dromedary camel.  
The lining epithelium of the third trimester allantois also 
consists of a single layer of long flat cells and the luminal surface of 
these cells is similarly covered by irregularly shaped microvilli. 
Vesicles and vacuoles are seen in the cytoplasm. The vesicles are 
mostly located close to the luminal surface whereas the vacuoles are 
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always found in the infranuclear cytoplasm. These vacuoles 
sometimes adhere to the basal lamina. These results are in 
accordance with previous results of Salman (2001) who postulated 
that these vacuoles may reflect the role of the allantois in the 
transport of fluid between the mother and the foetus.  
5-3-1-3. Epidermal membrane: 
 The epidermal membrane which appeared during the second 
and third trimester is composed of stratified epithelium and the 
surface cells of its both sides are covered by microvilli of variable 
length.  Wide intercellular spaces which form channels through the 
membrane are also seen. These findings may suggest that the 
epidermal membrane epithelium being similar to that of the amnion 
(Carlson, 1981; Noden and DE Lahunta, 1985) contributes to the 
exchange of the amniotic fluid.  
In the present investigation, the cytoplasm of the epithelium of 
the epidermal membrane is devoid of organelles; even the nucleus is 
absent. However, few electron dense granules and aggregation of 
pigment granules are sometimes seen. These features may lead to 
the assumption that the epithelium of epidermal membrane consists 
mainly of aggregates of degenerated cells. In the present 
investigation, the epidermal membrane consisted of stratified 
squamous epithelium and some cells contain pigment granules and 
the lateral cell membranes are held together by junctional 
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complexes. This finding lead to assumption that the dromedary 
epidermal membrane may originated from the foetal epidermis and 
this confirms the findings by Musa (1977), Fowler and Olander 
(1990) and Salman (2001) that the epidermal membrane is derived 
from the epidermis of the foetal skin.  
5-3-2. Placenta: 
5-3-2-1. Chorion:  
 In the present investigation, the cells of the free surface of the 
chorion, during the first trimester, are covered by numerous 
microvilli. The microvilli are intimately interdigitated with the 
corresponding microvilli of the apposing endometrial epithelium. 
This finding is in agreement with the finding by Aitken (1975) in the 
roe deer. Dempsey, et al. (1955) noted the presence of microvilli 
upon seemingly absorptive surface cells of the chorion of the pig. 
Similar results are reported in pig and horse (Leiser et al., 1998). 
Chorionic microvilli are also reported by Wisloki and Dempsey 
(1955) in human chorion and they presumed that these microvilli are 
involved principally in the process of absorption of material by 
trophoblasts from the maternal blood. The binucleate trophoblasts of 
ruminants are characterized by cytoplasmic granules (Wimsatt, 
1951; Davis and Wimsatt, 1966). The cytoplasm of ruminant 
trophoblasts is filled with ribosomes, extensive system of rough 
endoplasmic reticulum, and a prominent the Golgi apparatus 
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(Wooding, 1980). Aitken (1975) reported the presence of numerous 
electron dense granules or granular inclusions, Golgi apparatus, 
endoplasmic reticulum and a striking lack of mitochondria in the 
cytoplasm of the trophoblasts of the roe deer. In the present study, a 
large number of pinocytotic vesicles, coated vacuoles of variable 
size, electron dense granules of different size and shape, 
phagocytized cell debris and lysosomes are all found consistently 
distributed throughout the cytoplasm of the mononucleate and 
binucleate trophoblasts. This finding confirms the finding by 
Wimsatt (1951), Davis and Wimsatt (1966), Aitken (1975) and 
Wooding (1980) in ruminants, sheep, roe deer, and ruminants 
respectively. Such observations indicate the high metabolic activity 
of the trophoblasts and their essential role in the process of 
nourishing the foetus.  
 In the present investigation, the free surface of the 
mononucleate trophoblasts which line the chorionic villi of the 
second trimester chorion are characterized by numerous microvilli 
and chorionic blebs scatter between them. The most prominent 
features of the trophoblasts, during the second trimester, are the 
presence of large vacuoles mainly attached to the free cell 
membrane and also scattered in the deeper cytoplasm, and numerous 
vesicles are commonly distributed in the infranuclear cytoplasm. 
These features of the trophoblasts may indicate an active role in the 
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process of absorption or exocytosis. These findings are in 
accordance with the findings reported by Aitken et al. (1973) in roe 
deer. Demsey, et al. (1955) noticed the presence of microvilli on the 
absorptive surface cells of the chorion of the pig. The findings of the 
present study are also in agreement with the results reported by 
Wislocki and Demsey (1955) who suggested that the microvilli of 
the human chorion are involved principally in the process of 
absorption of material by the trophoblasts from the maternal blood. 
Boyed and Hughes (1954) demonstrated densely packed vacuoles of 
different size in the syncytial cytoplasm of the human chorion and 
they suggested that the larger ones might be formed by dilatation of 
the smaller ones. The other characteristic feature of the 
mononucleate trophoblasts, in the present study, is the appearance of 
large amount of granular endoplasmic reticulum with parallel 
cisternae and electron dense granules which mainly occupy the 
supra-nuclear position, while numerous small electron dense 
granules are generally distributed in the cytoplasm close to the basal 
lamina. These observations support the results reported by Jollies 
(1981) who mentioned that, the most prominent feature of the 
rodent’s chorion is the presence of mononucleate giant cells with 
residual bodies and phagocytized maternal or cell debris. Similar 
observations are also reported, in rodents, by Welth and Enders 
(1985) and Bevilaqua and Abrahamsohn (1988). Phagocytic 
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behavior of trophoblast giant cells may become less significant after 
mid gestation (Jollies, 1965). In the rabbit trophoblast giant cells, 
phagocytized erythrocytes and cellular debris were also seen (Davis 
and Halmi, 1953; Larsen, 1963). Small dense bodies and large 
structures, similar to multi-vesicular bodies, were observed in the 
trophoblasts of the rabbit chorion (Blackburn et al., 1989). Larsen 
(1963) and Bevilaqua, et al. (1991) observed intercellular canaliculi 
in rabbit trophoblsts. Such observation is not evident in the present 
study. During this investigation, the basal lamina of the trophoblasts 
is highly indented by foetal blood capillaries, and sometimes fuses 
with the basal lamina of these capillaries. These features suggest the 
exchange of material between the maternal and the foetal blood 
circulations and the role of trophoblasts in the foetal haemotroph 
nutrition and this confirm the finding of Salman (2001) 
 The trophoblasts, during the third trimester, are once again 
differentiated into light and dark cell types and possess numerous 
microvilli which may be involved in absorptive activity of material 
from the endometrial troughs. Similar results are reported by Jollies 
(1965), Bevilaqua and Abrahamsohn (1988) and Bevilaquq, et.al. 
(1991) in the rat, mouse and ectopic graft respectively. The dark and 
light trophoblasts have features which indicate that, both of the cell 
types have phagocytic activity and they are also active in protein 
biosynthesis. These findings confirm the findings by Jollies (1965), 
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Bevilaqua and Abrahamshn (1988) and Bevilaqua, et al. (1991). 
These authors agreed that the cytoplasm of the mononucleate 
trophoblasts is characterized by a modest amount of smooth 
endoplasmic reticulum, multiple Golgi elements, mitochondria, a 
heterogeneous collection of granules or vesicles, lysosome-like 
bodies, phagosomes and large irregular residual bodies. Jollies 
(1981) stated that the presence of prominent Golgi elements could 
be correlated either with the glycoprotein synthesis for export or 
with production of lysosmal enzymes. 
5-3-2-2. Endometrium:  
 The free surface of the lining epithelium, during the first 
trimester, is covered by irregular microvilli of variable length. This 
finding is in accordance with the finding by Aitken, et al. (1973) in 
the roe deer. Hoyes (1972) stated that the surface epithelium of the 
endometrium of sheep is covered by irregular microvilli. Similar 
observation is also reported in human (Nilsson, 1958), Guinea pig 
(Burgos and Wislocki, 1958) and cow (Wathes and Wooding, 1980). 
The main function of the endometrial epithelium is the secretion of 
material into the endometrial troughs. In the present study, the 
cytoplasm of the endometrial lining epithelium contains large 
number of vacuoles of different size and large and small electron 
dense granules, mitochondria, granular endoplasmic reticulum and 
Golgi apparatus. These observations support the results reported by 
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Wislocki and Demsey (1955) and Hoyes (1972), in human and 
sheep respectively. These features indicate that the epithelium is 
active in protein synthesis which may be related either to the 
production of material required for cell proliferation or the secretion 
of the uterine milk 
 The free surface of the glandular epithelium, during the first 
trimester, is covered by a large number of long branched microvilli 
and cilia. Hoyes (1972) documented similar result in sheep 
endometrium. Ciliated epithelial cells are also present in the 
glandular epithelium of the cow (Stinson, et al., 1962), human and 
rabbit (Fleming, et al, 1968) and pig (Perry and Crombie, 1982). In 
the present study, the cytoplasm of the glandular epithelium is 
characterized by the presence of a large amount of granular 
endoplasmic reticulum which is evenly distributed and arranged in 
parallel arrays, and vacuoles of different size adhered to the surface 
membrane. These findings are in agreement with the result reported 
by Stinson, et al. (1962), Fleming, et al. (1968) and Salman (2001) 
in the cow, rabbit and dromedary camel respectively. 
 The free surface of the simple cuboidal epithelium which lines 
the endometrium during the second trimester is also covered by a 
variable number of microvilli. This result is in agreement with that 
of Salman (1991, 2001) and Abd-El Naeim, et al. (1999) in the 
dromedary camel. In the present study, the cytoplasm of the 
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endometrial lining epithelium during the second trimester contains a 
large number of granular endoplasmic reticulum with parallel 
cisternae and electron dense granules closely related to the free 
surface of the epithelium. Such features reflect protein biosynthesis 
of the cells during this stage. Similar observations and functions are 
suggested by Hoyes (1972) in sheep, Aitken, et al. (1973) in the roe 
deer, Salman (1991, 2001) and Abd-El Naeim (1998) in the 
dromedary camel. 
 The most noticeable features of the glandular epithelium, 
during the second trimester, are areas of the surface epithelium 
covered by densely packed cilia and blebs scattered between the 
microvilli.  
 Similar to the first and second trimesters, the free surface of 
the third trimester endometrium is covered by irregularly shaped 
microvilli. This finding is in accordance with that of Abdel naeim 
(1998), Abd-El Naeim, et al. (1999), Jones, et al. (2002) and Salman 
(1991, 2001) in the camel endometrium. Unlike the first and second 
trimester, the cytoplasm of the third trimester endometrial 
epithetlium is devoid of granular endoplasmic reticulum. The most 
prominent feature of the endometrial epithelium, during this stage, is 
the presence of oval shaped vacuoles scattered throughout the 
cytoplasm with noticeable concentration in the upper part of the 
cells. Some vacuoles contain electron dense material and they may 
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represent lysosomes. Jones, et al. (2002) mentioned that the camel 
endometrial epithelium contains mainly supra-nuclear population of 
round secretary droplets, many mitochodria, well developed Golgi 
apparatus and a large number of cisternae of rough endoplasmic 
reticulum and postulated that these features reflect cellular secretary 
activity.  
 In the present study, the endometrial glands during the third 
trimester are divided into two distinct areas; the ducts and secretory 
units. The secretary units are lined by simple columnar epithelium, 
the free surface of which is mostly covered by microvilli with 
scattered cilia at intervals. These findings are in agreement with that 
of Abd-El Naeim (1998), Salman (1991, 2001), and Jones, et al. 
(2002) in the dromedary camel. The cytoplasm of the secretory units 
is characterized by a large number of vacuoles and electron dense 
granules. Some of these granules are located toward the free surface 
and some of them are attached to the cell membrane. Aitken, et al. 
(1973) suggested that the endometrial glands of the roe deer play a 
major role in the initial restrain and subsequent stimulation of 
embryonic growth. These authors also stated that the endometrium 
appears to produce an apocrine secretion from the luminal and 
ductal epithelium and possibly a holcrine secretion in the glands. In 
the present study, the scanning electron microscopy reveals the 
presence of some blebs scattered between the glandular microvilli. 
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Such results may indicate an apocrine secretion and the ciliated cells 
are involved in the repulsion of the glandular secretion toward the 
areolae.         
5.4. Histochemistry: 
5.4.1. Foetal membranes: 
 In general, histochemical studies on the mammalian foetal 
membranes, including the dromedary camel, could not be found in 
the available literature. In the present investigation, histochemical 
studies carred out for the first time on the dromedary foetal 
membranes (amnion, allantois and epidermal membrane) and 
included glycogen, PAS-positive diastase resistant material, alkaline 
phosphatase and acid phosphatase enzymes. 
5.4.1.1. The amnion: 
  Robb and Hytten (1976) suggested that, the glycogen which is 
restricted to the vicinity of the foetal blood vessels may be presumed 
to act as an energy reserve for vasomotor activity. They excluded 
the role of glycogen as an energy source for the foetus. In the 
present investigation a few amount of glycogen granules are 
detected in the amniotic lining epithelium. Such glycogen may be 
involved in the metabolic activity. The dromedary amnion also 
shows a strong PAS-positive diastase resistant material in the lining 
epithelium and the underlying mesenchymal tissue. Moderate 
reaction is shown in the intermembranous tissue. Acid phosphatase 
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generally shows a weak reaction in the dromedary amnion. Moniem 
(1968) is of the opinion that, the alkaline and acid phosphatase 
enzymes may be involved in the transfer of carbohydrates and 
lipids. 
5.4.1.2. The allantois:  
 Amoroso (1952) thought that the quantity of glycogen in the 
cells of any one spot at any one time is a measure of the activity of 
those cells. Great metabolic activity is being associated with the 
stainable glycogen. In the present study, the dromedary allantois 
shows no evidence of the presence of glycogen granules. However, 
it shows a strong PAS-positive diastase resistant material in its 
lining epithelium and moderate reaction in the intermembranous 
mesenchymal tissue between the allantois and either the amnion or 
the chorion. The dromedary allantois, during the first and second 
trimesters, shows moderate alkaline phosphatase reaction in the 
lining epithelium and the allantoic blood vessels. During the third 
trimester the intensity of the enzyme reaction is slightly increased. 
The allantois shows, to some extend acid phosphatase reaction 
similar to that of the alkaline phosphatase, with the exception that, 
during third trimester the intensity of the acid phosphatase reaction 
is decreased.  
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5.4.1.3. The epidermal membrane: 
 Abdalla (1963) stated that the PAS-positive diastase resistant 
material, demonstrated in sheep placenta, is a mucoid carbohydrate-
protein complex. In the present investigation, the dromedary camel 
epidermal membrane shows a strong PAS-positive distase resistant 
material. Since the epidermal membrane is devoid of intercellular 
mesenchymal tissue, the PAS-positive material may be of a mucoid 
carbohydrate-protein complex and forming the skeleton of the 
membrane. The epidermal membrane shows a weak alkaline 
phosphatase reaction and a faint acid phosphatase reaction. 
5.4.2. Placenta: 
5.4.2.1. The chorion: 
 Joenes, et .al. (2002) studied glycocylation in the near term 
epitheliochorial placenta of the horse, donkey and camel. Their 
findings suggested that there is a great variation in the glycocylation 
of the placental surface epithelium in these species. They assumed 
that this result has a significant effect on the prevention of the inter-
species breeding. They showed that the cialic acid component of 
camelids differs significantly from that of equidae. In the present 
investigation, the dromedary chorion is characterized by a strong 
PAS-positive diastase resistant reaction in the trophoblasts, the 
basement membrane of the trophoblasts, the dense underlyning 
mesenchymal tissue and the chorionic blood vessels. A moderate 
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reaction of the enzyme is shown in the mesenchymal tissue core of 
the chorionic villi and the intermembranous mesenchymal tissue 
between the chorion and the allantois. Morton (1961) stated that the 
phosphatase reaction in the dromedary and lama is marked in the 
coagulum superficial to the trophoblasts. Hoffman and Wooding 
(1993) observed that the giant cells of rodent, mice and rat are 
actively phagocytic and exhibit high levels of acid phosphatase 
activity. Salman (1991) reported PAS-reactive substances in the 
cuboidal uninucleate, binucleate and some of the trophoblastic giant 
cells in the dromedary chorion. PAS-positive diastase resistant 
material was found in the aroelar epithelial cells and aroelar 
contents. The trophoblast giant cells of the rabbit lack detectable 
glycogen but contain PAS-positive granules (Davis and Halmis, 
1953; Larson, 1963).  
 The present investigation reveals the presence of glycogen in 
the trophoblasts and the chorionic blood vessels. In a study of 
placental glycogen in human, Robb and Hytten (1976) stated that, 
after the first few weeks of pregnancy, glycogen was shown to be 
restricted to the vicinity of the major foetal blood vessels. Abdalla 
(1963) reported that glycogen is shown in some of the tall columnar 
cells lining the bases of the chorionic villi and the wall of the foetal 
blood vessels in sheep. Salman (1991) demonstrated glycogen 
granules in the trophoblast cells, mesenchymal tissue and wall of the 
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foetal blood vessels of the dromedary camel. The present study 
agree with Moniem (1968) and Salman (1991) that the placenta of 
the camel, like that of other ungulates, contains very little glycogen 
in the placenta. 
 The present study confirms the finding of Salman (1991) that 
the activities of alkaline and acid phosphatase in the trophoblasts 
and trophoblast giant cells of the dromedary chorion are detectable 
throughout the gestational period. The activity of these two enzymes 
is intense during early and mid stage of pregnancy and then 
diminishes toward the end of pregnancy. The present study is in 
agreement with the findings of Moniem (1968) and Salman (1991) 
that the alkaline and acid phosphatase enzymes may be involved in 
the transfer of carbohydrates across the placental barrier. In human, 
Borst et al. (1973) demonstrated alkaline phosphatase activity in the 
membrane of superficial chorionic microvilli and they concluded 
that this enzyme is important for the transport of substances across 
the placental barrier. In the present investigation, the chorionic 
trophoblasts showed strong alkaline phophatase reaction during the 
first and second trimesters, while the intensity of the enzyme 
reaction was slightly reduced toward the end of the third trimester. 
A moderate reaction was seen in the chorionic blood vessels 
throughout the gestational period. In the mesenchymal tissue core of 
the chorionic villi, the enzyme reaction is weak. Acid phosphatase 
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enzyme showed, to some extend, a similar activity to that of alkaline 
phosphatase; with a mild increase of the reaction in the areolea. 
5.4.2.2 Endometrium:  
        Dantzer (1984) stated that, at early stage of gestation, the 
maternal epithelium of porcine contains large aggregates of 
glycogen granules located mainly in the basal parts of the cells, 
while minor aggregates of glycogen granules were observed in the 
apical cytoplasm. In the present investigation, glycogen granules 
were seen in the endometrial lining epithelium and endometrial 
glandular epithelium.  
 Salman (1991) stated that, the PAS-reactive substances which 
are not digested by diastase are present in the uterine epithelium, 
uterine glandular secretion, uterine stroma and uterine blood vessels. 
The present study showed similar results to that of Moniem (1968) 
and Salman (1991) in the dromedary camel endometrium. A strong 
PAS-positive diastase resistant reaction was seen during the first and 
third trimesters, in the endometrial lining epithelium, the underlying 
connective tissue and the endometrial glandular epithelium. During 
the second trimester the intensity of the enzyme reaction was 
slightly reduced.    
 Kedzia and Tadeusz (1971) studied alkaline and acid 
phosphatase enzymes in human placenta and found that the activity 
of alkaline phosphatase increases with advancement of pregnancy 
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while the activity of acid phosphatase decreases. Niimura and Ishida 
(1978) stated that, in pig placenta, both the alkaline and acid 
phosphatase activities were demonstrated in the uterine epithelium 
throughout gestation. Salman (1991) detected alkaline and acid 
phophatase activities throughout the gestational period in the 
dromedary camel endometrium. In the present investigation a strong 
alkaline phosphatase reaction was shown in the endometrial lining 
epithelium, the dense connective tissue of the endometrium and the 
endometrial blood vessels during the first trimester. The enzyme 
reaction is moderate in the endometrial glandular epithelium. During 
the second and third trimesters, the intensity of the emzyme reaction 
was slightly diminished. Acid phosphatase enzyme showed intense 
reaction in the endometrial glandular epithelium and moderate 
reaction in the endometrial lining epithelium.  
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CONCLUSION 
 
 
1. The dromedary foetus is different from that of the other 
mammals, because it develops five foetal memebranes: 1- the 
amnion, 2- the allantois, 3- the chorion, 4- the yolk sac and 5- the 
epidermal membrane. The latter separates the foetus from the 
amniotic fluid and it imposes no danger to the foetus since all 
orifices are not covered by the membrane.    
2. Unlike other farm animals, the dromedary amnion either fuses 
with the chorion or the allantois to form chorio-amniotic 
membrane or allanto-amniotic bilaminar membrane respectively. 
3. Muscle fibres such as those found in the amniotic wall of other 
mammals could not be demonstrated in the dromedary amnion. 
Instead, myoid cells are often found.   
4. The dromedary placenta is of regular diffuse nondeciduate 
epithelio-chorial type. It consists of maternal part which is 
represented by the endometrium and foetal part which is formed 
either by the chorio-allantoic membrane or chorio-amniotic 
membrane. 
5. The dromedary foeti are always found in the left horn although 
the ovum may come from the right or left ovary.  
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6. Some of the enzymes and material investigated were increased 
with the advancement of pregnancy while others were decreased. 
7. More histochemical and immunohistochemical investigations are 
needed to try to elucidate more functions for the foetal 
membranes and placenta of the camel.  
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 SUMMARY  
 
1. A total of 65 gravid uteri were collected from El-Bougaa and El-
Salam Slaughter houses. The gravid uteri were classified into 15 
uteri for the first trimester, 25 uteri for the second trimester and 
25 uteri for the third trimester. 
2. Morpholgical and histochemical studies of the dromedary foetal 
membranes and placenta were carried out throughout the three 
stages of pregnancy. 
3. The dromedary amnion, during early stage of the first trimester, 
fuses with either the chorion or allantois to form the chorio-
amniotic and allanto-amniotic bilaminar membrane respectively. 
4. The dromedary allantois is greatly expanded, forming a large 
allantoic sac. The sac occupies the ventral part of the left horn 
and all the cavity of the right horn. It is always filled with dark 
yellow allantoic fluid.  
5. From second trimester onwards, the dromedary foetus is covered 
by whitish transparent membrane known as epidermal membrane.  
6.  The epidermal membrane consists of irregularly shaped stratified 
cells. The cells lack nuclei and intercellular mesenchymal tissue.  
7. The dromedary placenta consists of a maternal part which is 
represented by the endometrium and foetal part which is 
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represented by the chorio-amniotic and chorio-allantoic 
membranes.  
8. In all of the specimens examined, the dromedary foetus is found 
implanted in the left horn. Nevertheless, 60% of the corpora lutea 
are found in the right ovary and 40% in the left ovary. 
9. The amniotic lining epithelium consists of two types of cells: 1-
the dark tall columnar cells which constitute the majority of the 
cell population and: 2- the lighter, somewhat round cells, which 
are usually scarcely seen and scatter at intervals. 
10. Throughout the gestational 
period, the amniotic lining epithelium is characterized by 
intercellular channels which open directly into the amniotic 
cavity. 
11. Typical muscle cells could not be demonstrated in the amniotic 
wall, instead, immature muscle-like spindle shaped cells are 
commonly visible. 
12. The inner surface of the allantois is thrown into numerous 
irregularly shaped allantoic folds during first and second 
trimesters, while during third trimester these folds disappear. 
13. The dromedary placenta is nondeciduate, regularly diffuse and 
epitheliochorial in type. 
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14. Mononucleate trophoblasts are the dominant cell type which 
lined the chorion, while binucleate giant cells are often observed 
between the mononucleate cells. 
15. During the first trimester, the dromedary chorion is, somewhat, 
smooth. During the second trimester, it develops dome-shaped 
chorionic villi, while during the third trimester the chorionic 
villi branch to secondary and tertiary branches.  
16. The endometrial surface is smooth and loosely attached to the 
chorion during the first trimester. During the second and third 
trimesters, it was characterized by endometrial troughs 
(invaginations) which corresponded to and intimately invested 
with the chorionic villi. 
17. The basal lamina of the endometrial lining epithelium is 
frequently adhered to the basal lamina of blood vessels. 
18. The endometrial glands were simple tubular type, throughout the 
gestational period, and always lined by simple columnar 
epithelium. 
19. Both of the transmission and scanning electron microscopes 
revealed variable irregularly shaped microvilli covering the 
lining epithelium of the foetal membranes and placenta of the 
dromedary camel.  
20. Electron dense granules of variable size and different shape, 
phagocytosed material of cell debris, lysosomes, smooth and 
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granular endoplasmic reticulum, vacuoles and vesicles were all 
demonstrated in the cytoplasm of the lining epithelium of the 
foetal membranes and endometrium of the dromedary camel.  
21. A strong PAS-positive diastase resistant material is shown in the 
lining epithelium and blood vessels of the dromedary foetal 
membranes and endometrium during the first and second 
trimester, while during the third trimester the intensity of the 
enzyme reaction is slightly decreased. 
22. A strong alkaline phosphatase reaction is shown in the chorionic 
and endometrial lining epithelium and endometrial glands. 
Moderate reaction is shown in the amnion and allantois. 
23. A strong acid phosphatase reaction is shown in the areolae and 
endometrial glands, while the other foetal membranes and 
endometrial lining epithelium show either moderate or weak 
reaction. 
24. The epidermal membrane shows weak or quite faint reaction of 
both the alkaline or acid phosphatase enzymes. 
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 ﻣﻠﺨﺺ اﻷﻃﺮوﺣﺔ
  
رﺣﺎم ﻣﻦ ﺗﻢ ﺟﻤﻊ هﺬﻩ اﻷ( . اﻹﺑﻞ)  ﻋﻴﻨﺔ ﻣﻦ أرﺣﺎم اﻟﻨﻮق 56 ﻏﻄﺖ هﺬﻩ اﻟﺪراﺳﺔ -1
 رﺣﻢ ﻓﻲ ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻷول 51 ﺗﻢ ﺗﺼﻨﻴﻒ هﺬﻩ اﻷرﺣﺎم إﻟﻰ .ﺳﻠﺨﺎﻧﺘﻲ اﻟﺒﻘﻌﺔ واﻟﺴﻼم
 ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻟﺜﺎﻟﺚ ﻓﻲ رﺣﻢ 52 رﺣﻢ ﻗﻲ ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻟﺜﺎﻧﻲ ﻟﻠﺤﻤﻞ و 52ﻟﻠﺤﻤﻞ و 
  .ﻟﻠﺤﻤﻞ
ﻋﻠﻰ هﺬﻩ اﻟﻌﻴﻨﺎت ﺧﻼل اﻟﺪراﺳﺎت اﻟﻤﻮرﻓﻮﻟﻮﺟﻴﺔ واﻟﻨﺴﺠﻴﺔ اﻟﻜﻴﻤﻴﺎﺋﻴﺔ   ﺮﻳﺖ    أﺟ-2
  .ﻣﺮاﺣﻞ اﻟﺤﻤﻞ اﻟﺜﻼﺛﺔ
ﻜﻮن ﻨﺪﻣﺞ ﻣﻊ اﻟﻤﺸﻴﻤﺎء أو ﻣﻊ اﻟﺴﻘﺎء ﻟﺘ  ﻓﻲ ﺑﺪاﻳﺔ اﻟﻤﺮﺣﻠﺔ اﻷوﻟﻰ ﻟﻠﺤﻤﻞ ﻓﺈن اﻟﺴﻠﻰ ﺗ-3
  .ﻣﻌﻬﻤﺎ ﻏﺸﺎءﻳﻦ هﻤﺎ اﻟﻐﺸﺎء اﻟﺴﻠﻮى اﻟﻤﺸﻴﻤﺎﺋﻲ واﻟﻐﺸﺎء اﻟﺴﻠﻮى اﻟﺴﻘﺎﺋﻲ ﻋﻠﻰ اﻟﺘﻮاﻟﻲ
 اﻟﺠﺰء اﻟﺒﻄﻨﻲ هﺬا اﻟﻜﻴﺲ داﺋﻤﺎ ﻳﺤﺘﻞ .  آﻴﺴﺎ واﺳﻌﺎ اﻟﺴﻘﺎء ﺑﺪرﺟﺔ آﺒﻴﺮة ﻟﻴﻜﻮنﻤﺪد ﻳﺘ– 4
ﻣﻦ ﺗﺠﻮﻳﻒ اﻟﻘﺮن اﻷﻳﺴﺮ ﻟﻠﺮﺣﻢ ﺛﻢ ﻳﺘﻤﺪد إﻟﻰ اﻟﻨﺎﺣﻴﺔ اﻟﻴﻤﻨﻲ وﻳﺤﺘﻞ آﻞ ﺗﺠﻮﻳﻒ اﻟﻘﺮن 
  . اﻟﻠﻮن اﻷﺻﻔﺮ اﻟﺪاآﻦداﺋﻤﺎ ﻳﻜﻮن ﻣﻠﻴﺌﺎ ﺑﺴﺎﺋﻞ اﻟﺴﻘﺎء ذيآﻴﺲ اﻟﺴﻘﺎء . اﻷﻳﻤﻦ ﻟﻠﺮﺣﻢ
هﺬا . ﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻟﺜﺎﻧﻲ ﻟﻠﺤﻤﻞ ﻳﺴﻤﻰ اﻟﻐﺸﺎء ﻓﻮق اﻷدﻳﻢﻓﻲ ﻣ  ﻳﻈﻬﺮ ﻏﺸﺎء أﺑﻴﺾ ﺷﻔﺎف-5
  .اﻟﻐﺸﺎء ﻳﻐﻄﻲ اﻟﺠﻨﻴﻦ ﺣﺘﻰ ﻧﻬﺎﻳﺔ اﻟﺤﻤﻞ
هﺬﻩ اﻟﺨﻼﻳﺎ ﻟﻴﺴﺖ ﻟﻬﺎ اﻧﻮﻳﻪ . ﻳﺘﻜﻮن ﻣﻦ ﺧﻼﻳﺎ ﻏﻴﺮ ﻣﻨﺘﻈﻤﺔ وﻣﻄﺒﻘﺔ اﻟﻐﺸﺎء ﻓﻮق اﻷدﻳﻢ -6
  . ﺑﻴﻨﻬﺎ ﻧﺴﻴﺞ اﻟﻠﺤﻤﺔ اﻟﻤﺘﻮﺳﻄﺔﺪوﻻ ﻳﻮﺟ
ﺒﻄﺎﻧﺔ اﻟﺮﺣﻢ وﺟﺰء ﺑ  ﻳﻤﺜﻞاﻻم ﻣﻦ ﻧﺎﺣﻴﺔ ﺟﺰء، ﺟﺰﺋﻴﻦﺗﺘﻜﻮن اﻟﻤﺸﻴﻤﺔ ﻓﻲ اﻹﺑﻞ ﻣﻦ  -7
  .و اﻟﻐﺸﺎء اﻟﺴﻘﺎﺋﻲ اﻟﻤﺸﻴﻤﺎﺋﻲ  اﻟﺴﻠﻮي اﻟﻤﺸﻤﺎﺋﻲﻨﻲ ﻳﻤﺜﻞ ﺑﺎﻟﻐﺸﺎءﺟﻨﻴ
ﻳﺴﺮ ﻟﻠﺮﺣﻢ ﻣﻊ  ﻓﻲ آﻞ اﻟﻌﻴﻨﺎت اﻟﺘﻲ ﺗﻤﺖ دراﺳﺘﻬﺎ ﻓﺈن إﻧﻐﺮاس اﻟﺠﻨﻴﻦ آﺎن ﻓﻲ اﻟﻘﺮن اﻷ-8
آﺎن  ﻣﻨﻬﺎ %04 ﻓﻲ اﻟﻤﺒﻴﺾ اﻷﻳﻤﻦ و اﻟﺠﺴﻢ اﻷﺻﻔﺮ آﺎن اﻟﻌﻴﻨﺎت ﻣﻦ % 06 أن اﻟﻌﻠﻢ 
  .  ﻓﻲ اﻟﻤﺒﻴﺾ اﻷﻳﺴﺮﺻﻔﺮاﻟﺠﺴﻢ اﻷ
941 
اآﻨﺔ وهﻲ  اﻟﺨﻼﻳﺎ اﻟﻌﻤﻮدﻳﺔ اﻟﻄﻮﻳﻠﺔ اﻟﺪ-1:  ﻣﻦ ﻧﻮﻋﻴﻦ ﻣﻦ اﻟﺨﻼﻳﺎ ﻃﻼﺋﻴﺔ اﻟﺴﻠﻰ  ﺗﺘﻜﻮن-9
 ﺗﻮﺟﺪ ﻋﻠﻰ  و وهﻲ ﻗﻠﻴﻠﺔ اﻟﺨﻼﻳﺎ اﻟﺒﺎهﺘﺔ اﻟﻤﻜﻌﺒﺎﺗﻴﺔ-2 .ﻠﺨﻼﻳﺎﺗﻤﺜﻞ اﻟﻐﺎﻟﺒﻴﺔ اﻟﻌﻈﻤﻰ  ﻟ
  .ﻣﺴﺎﻓﺎت ﻣﺘﺒﺎﻋﺪة ﺑﻴﻦ اﻟﺨﻼﻳﺎ اﻟﺪاآﻨﺔ
 ﺑﻮﺟﻮد ﻗﻨﻮات ﺑﻴﻦ ﺧﻠﻮﻳﺔ ﺗﻔﺘﺢ ﻣﺒﺎﺷﺮة ﻓﻲ ﺮة اﻟﺤﻤﻞﻃﻮال ﻓﺘ ﺗﺘﻤﻴﺰ ﻃﻼﺋﻴﺔ اﻟﺴﻠﻰ  -01
  .اﻟﺘﺠﻮﻳﻒ اﻟﺴﻠﻮي
 ﻓﻲ ﺟﺪار اﻟﺴﻠﻰ وﻟﻜﻦ ﺑﺪﻻ ﻣﻦ ذﻟﻚ ﺗﻮﺟﺪ ﺧﻼﻳﺎ ﻣﻐﺰﻟﻴﺔ  ﻻ ﺗﻮﺟﺪ ﺧﻼﻳﺎ ﻋﻀﻠﻴﺔ ﻣﻠﺴﺎء-11
  . اﻟﻤﻠﺴﺎءﺎﻟﺨﻼﻳﺎ اﻟﻌﻀﻠﻴﺔﺑﺷﺒﻴﻪ 
ﻳﺘﻤﻴﺰ اﻟﺴﻄﺢ اﻟﺪاﺧﻠﻲ ﻟﻠﺴﻘﺎء ﻓﻲ ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻷول واﻟﺜﻠﺚ اﻟﺜﺎﻧﻲ ﻟﻠﺤﻤﻞ ﺑﻮﺟﻮد ﻋﺪد  -21
ﺗﺨﺘﻔﻲ هﺬﻩ اﻟﺜﻨﻴﺎت ﻓﻲ ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻷﺧﻴﺮ . ﻤﻨﺘﻈﻤﺔاﻟﻏﻴﺮ اﻟﺴﻘﺎﺋﻴﺔ  ﺮ ﻣﻦ اﻟﺜﻨﻴﺎتﻴآﺒ
  .ﻣﻦ اﻟﺤﻤﻞ
 اﻟﻤﺸﻴﻤﺎﺋﻴﺔ ﻣﻦ اﻟﻨﺎﺣﻴﺔ اﻟﻨﺴﻴﺠﻴﺔ اﻣﺎ ﻣﻦ رﻳﺔﻬﺎ اﻟﻤﺸﻴﻤﺔ ﻓﻲ اﻟﻨﻮق ﻣﻦ ﻧﻮع اﻟﻤﺸﻴﻤﺔ اﻟﻈ-31
  .اﻟﻨﺎﺣﻴﺔ اﻟﺘﺸﺮﻳﺤﻴﺔ ﻓﻬﻲ ﻣﺸﻴﻤﺔ ﻣﻨﺘﺸﺮة ﻣﻨﺘﻈﻤﺔ وﻏﻴﺮ ﺳﺎﻗﻄﺔ
 ﺣﻴﺪة اﻟﻨﻮاة  اﻟﺨﻼﻳﺎ اﻟﺴﺎﺋﺪة ﻓﻲ اﻟﻨﺴﻴﺞ اﻟﻄﻼﺋﻲ اﻟﻤﺒﻄﻦ اﻟﻐﺎذﻳﺔ وﺧﻼﻳﺎ اﻷروﻣﺔﺗﺸﻜﻞ  -41
 ﺑﻴﻦ ﻲ ﻗﻠﻴﻠﺔ وﺗﻮﺟﺪ ﻣﻨﺘﺸﺮةﻟﻠﻤﺸﻴﻤﺎء، أﻣﺎ ﺧﻼﻳﺎ اﻷروﻣﺔ اﻟﻐﺎذﻳﺔ ﺛﻨﺎﺋﻴﺔ اﻟﻨﻮاة اﻟﻀﺨﻤﺔ ﻓﻬ
  .اﻟﺨﻼﻳﺎ وﺣﻴﺪة اﻟﻨﻮاة
ﻓﻲ ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻷول ﻟﻠﺤﻤﻞ وﻟﻜﻦ ﻓﻲ  ﺎاﻣﻠﺴ اﻟﺴﻄﺢ اﻟﺨﺎرﺟﻲ ﻟﻠﻤﺸﻴﻤﺎء   ﻳﻜﻮن-51
ﻜﻮن ﺧﻤﻼت ﻗﺒﻴﺔ اﻟﺸﻜﻞ ﺢ اﻟﺨﺎرﺟﻲ ﻟﻠﻤﺸﻴﻤﺎء ﻳﻤﻞ ﻓﺈن اﻟﺴﻄﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻟﺜﺎﻧﻲ ﻟﻠﺤ
 ﺎ ﺛﺎﻧﻮﻳﺔ وﻓﺮوﻋﺎﻔﺮع ﻟﺘﻌﻄﻲ ﻓﺮوﻋوﻓﻲ ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻷﺧﻴﺮ ﻟﻠﺤﻤﻞ ﻓﺈن هﺬﻩ اﻟﺨﻤﻼت ﺗﺘ
  .ﺜﻴﺔﺛﺎﻟ
ﻠﺘﺼﻖ  ﻟﻠﺤﻤﻞ، وﺗﻣﺴﺘﻮﻳﺔ ﺧﻼل ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻷولو  ﺗﻜﻮن ﺑﻄﺎﻧﺔ اﻟﺮﺣﻢ ﻣﻠﺴﺎء -61
ﺚ اﻟﺜﺎﻧﻲ واﻟﺜﺎﻟﺚ ﻟﻠﺤﻤﻞ ﻓﺈن ﺑﻄﺎﻧﺔ ﺸﺎء اﻟﻤﺸﻴﻤﺎء أﻣﺎ ﻓﻲ ﻣﺮﺣﻠﺔ اﻟﺜﻠ ﻃﻔﻴﻔﺎ ﺑﻐاﻟﺘﺼﺎﻗﺎ
اﻟﺨﻤﻼت ﻓﻲ ﻗﺒﺎﻟﺔ اﻟﺮﺣﻢ ﺗﺘﻤﻴﺰ ﺑﻮﺟﻮد وهﺪات رﺣﻤﻴﺔ أو اﻧﺨﻔﺎﺿﺎت رﺣﻤﻴﺔ 
  .اﻟﻤﺸﻴﻤﺎﺋﻴﺔ
051 
 ﻟﻸوﻋﻴﺔ ﺔ اﻟﻘﺎﻋﺪﻳﻄﺎﻧﺔ اﻟﺮﺣﻢ ﺗﻠﺘﺤﻢ أﺣﻴﺎﻧﺎ ﻣﻊ اﻟﺼﻔﻴﺤﺔ ﻟﻄﻼﺋﻴﺔ ﺑﺔ اﻟﻘﺎﻋﺪﻳ اﻟﺼﻔﻴﺤﺔ-71
  .اﻟﺪﻣﻮﻳﺔ
 اﻟﻐﺪد داﺋﻤﺎ هﺬﻩ.  اﻟﺒﺴﻴﻂﺒﻴﺒﻲاﻟﻨ ﻃﻮال ﻓﺘﺮة اﻟﺤﻤﻞ ﻓﺈن اﻟﻐﺪد اﻟﺮﺣﻤﻴﺔ ﺗﻜﻮن ﻣﻦ اﻟﻨﻮع -81
  . ﻋﻤﻮدﻳﺔ ﺑﺴﻴﻄﺔﺗﻜﻮن ﻣﺒﻄﻨﺔ ﺑﺨﻼﻳﺎ
 اﻟﻤﺎﺳﺢ أﻇﻬﺮا وﺟﻮد ﻋﺪد ﻣﻦ ﻲ اﻟﻨﺎﻓﺬ واﻟﻤﺠﻬﺮ اﻻﻟﻜﺘﺮوﻧﻲ اﻟﻤﺠﻬﺮ اﻻﻟﻜﺘﺮوﻧ -91
 اﻟﺤﺮة ﻄﻲ اﻻﺳﻄﺢﻤﻨﺘﻈﻤﺔ ﻣﻦ اﻟﺨﻤﻴﻼت واﻷهﺪاب اﻟﺘﻲ ﺗﻐاﻟﻏﻴﺮ  اﻟﻤﺨﺘﻠﻔﺔ اﻹﺷﻜﺎل
  .ﻟﻠﻄﻼﺋﻴﺔ اﻟﻤﺒﻄﻨﺔ ﻷﻏﺸﻴﺔ اﻟﺠﻨﻴﻦ واﻟﻤﺸﻴﻤﺔ
 وﻣﻮاد ﻣﻠﺘﻬﻤﺔد ﻣﻦ اﻟﻌﻀﻴﺎت واﻟﻤﺸﺘﻤﻼت ﻣﺜﻞ اﻟﺤﺒﻴﺒﺎت ذات اﻟﻜﺜﺎﻓﺔ اﻻﻟﻜﺘﺮوﻧﻴﺔ  ﻋﺪ-02
ﺠﻮات  ﻣﺤﻠﻠﺔ وﺷﺒﻜﺔ إﻧﺪوﺑﻼزﻣﻴﺔ ﻣﻠﺴﺎء وﺷﺒﻜﺔ إﻧﺪوﺑﻼزﻣﻴﺔ ﻣﺤﺒﺒﺔ وﻓﺴﻴﻤﺎتﺟو
 ﻓﻲ ﺳﻴﺘﻮﺑﻼزم اﻟﺨﻼﻳﺎ اﻟﻄﻼﺋﻴﺔ اﻟﻤﺒﻄﻨﺔ ﻷﻏﺸﻴﺔ اﻟﺠﻨﻴﻦ واﻟﻤﺸﻴﻤﺔ وﺣﻮﻳﺼﻼت وﺟﺪت
  .ﻓﻲ اﻟﻨﻮق وﺣﻴﺪة اﻟﺴﻨﺎم
ﻷﻏﺸﻴﺔ اﻟﺠﻨﻴﻦ واﻟﺮﺣﻢ وآﺬﻟﻚ اﻷوﻋﻴﺔ اﻟﺪﻣﻮﻳﺔ ﺑﻮﺟﻮد ﻣﻮاد ﺋﻴﺔ اﻟﻤﺒﻄﻨﺔ ﺰ اﻟﻄﻼ ﺗﺘﻤﻴ-12
ﻣﻘﺎوﻣﺔ ﻟﻠﻬﻀﻢ ﺑﻮاﺳﻄﺔ إﻧﺰﻳﻤﺎت اﻟﻠﻌﺎب واﻟﺘﻲ ﺗﺘﻤﻴﺰ ﺑﺎﻟﺘﻔﺎﻋﻞ اﻟﻤﻮﺟﺐ اﻟﻘﻮي ﻣﻊ 
ﻣﺤﻠﻮل ﺷﻴﻒ وذﻟﻚ ﻃﻮال ﻣﺮﺣﻠﺔ اﻟﺜﻠﺚ اﻷول واﻟﺜﻠﺚ اﻟﺜﺎﻧﻲ ﻟﻠﺤﻤﻞ وﻟﻜﻦ ﻓﻲ ﻣﺮﺣﻠﺔ 
  .ﺨﻔﺾ ﻗﻠﻴﻼاﻟﺜﻠﺚ اﻷﺧﻴﺮ ﻟﻠﺤﻤﻞ ﻓﺈن ﻗﻮة ﺗﻔﺎﻋﻞ هﺬﻩ اﻟﻤﻮاد ﺗﻨ
 اﻟﻘﻠﻮي ﻓﻲ اﻟﻄﻼﺋﻴﺔ اﻟﻤﺒﻄﻨﺔ ﻟﻠﻤﺸﻴﻤﺎء وﻃﻼﺋﻴﺔ ﺣﻆ اﻟﺘﻔﺎﻋﻞ اﻟﻘﻮي ﻷﻧﺰﻳﻢ اﻟﻔﻮﺳﻔﺘﺎز ﻟﻮ-22
 ﻓﻲ ﻏﺸﺎء ﻢﺑﻄﺎﻧﺔ اﻟﺮﺣﻢ واﻟﻐﺪد اﻟﺮﺣﻤﻴﺔ، آﻤﺎ ﻟﻮﺣﻆ درﺟﺔ ﺗﻔﺎﻋﻞ ﻣﺘﻮﺳﻄﺔ ﻟﻬﺬا اﻹﻧﺰﻳ
  . ﻏﺸﺎء اﻟﺴﻘﺎءاﻟﺴﻠﻰ و
د اﻟﺮﺣﻤﻴﺔ، أﻣﺎ  اﻟﺤﻤﻀﻲ ﻓﻲ اﻻﻳﺮﻳﻮﻻت وﻓﻲ اﻟﻐﺪﺘﺎزﻗﻮي ﻷﻧﺰﻳﻢ اﻟﻔﻮﺳﻔ ﻇﻬﺮ ﺗﻔﺎﻋﻞ -32
ﻓﻲ أﻏﺸﻴﻪ اﻟﺠﻨﻴﻦ اﻷﺧﺮى وﻓﻲ ﻃﻼﺋﻴﺔ ﺑﻄﺎﻧﺔ اﻟﺮﺣﻢ ﻓﺈن ﺗﻔﺎﻋﻞ هﺬا اﻹﻧﺰﻳﻢ ﻳﻜﻮن 
  .ﺿﻌﻴﻔﺎ أو ﻣﺘﻮﺳﻄﺎ
ﻮي وإﻧﺰﻳﻢ  اﻟﻘﻠﺘﺎز ﻣﻊ آﻞ ﻣﻦ أﻧﺰﻳﻢ اﻟﻔﻮﺳﻔﺎ ﺿﻌﻴﻔ أﻇﻬﺮ اﻟﻐﺸﺎء ﻓﻮق اﻷدﻳﻢ ﺗﻔﺎﻋﻼ-42
 .  اﻟﺤﻤﻀﻲاﻟﻔﻮﺳﻔﺘﺎز
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Legend of Figures 
 
 
 
Fig. 1: A diagram of an open uterus showing foatus (F) in the left 
horn, wall of the endometrium (EN), wall of the chorion 
(CH), wall of the allantois (AL), wall of the amnion (AM), 
allanto-amniotic membrane (ALM), amniotic cavity filled 
with transparent amniotic fluid (AC) and Allantoic sac filled 
with dark allantoic fluid (AF).  
 
 
 
 
 
 
 
 
Fig. 2: Photograph showing a foetus (F), allantoic sac (AC) covered 
with amnion and filled with dark allantoic fluid, zone of 
attachment of the allanto-amnion to the chorion (arrows), 
the area of the chorion which is covered by the amnion 
(CA) and the umbilical cord (UC) during third trimester. 
CVRL =92 cm.  
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Fig. 3: Photograph of an open uterus during second trimester 
showing umbilical cord (UC) with umbilical blood vessels 
(BV), empty allantoic sac (AS) covered by the amnion, zone 
of attachment (arrows) and the area of the chorion which is 
covered by the amnion (CA). Arrow head showing removed 
amnion.  CVRL = 55 cm. 
 
 
 
 
 
 
 
 
Fig. 4: Photograph of a foetus during third trimester showing 
epidermal membrane covering the foetal head (arrows) and 
a part of the epidermal membrane (EM) removed from its 
attachment to the conjunctiva. CVRL = 85 cm 
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Fig. 5: Photograph of an open uterus during early stage of the first 
trimester showing implanted foetus (F) in the left horn, while 
the corpus leuteum (CL) in the right ovary. CVRL = 2.5  cm.  
 
 
 
 
 
 
 
 
 
 
 
Fig. 6: Photograph of a foetus during first trimester situated inside 
the amniotic sac. CVRL = 15 cm. 
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Fig. 7: Light micrograph of allanto-amniontic membrane during first 
trimester. Amnion located upward. Note gelatin material 
(G) between the two membranes. The amnion is lined by 
simple columnar epithelium (CE) while the allantois with 
simple squamous epithelium (FC). Light cells (arrows) 
scattered between the dark cells. Toluidin blue stain. 
CVRL=61 cm. X 40. 
 
 
 
 
 
 
 
Fig. 8: Light micrograph of amnion during second trimester lined by 
simple columnar epithelium (CE) with oval nuclei (N), 
wide intercellular channels (IC), Gelatin material (G) lied 
beneath the epithelium (CE). The mesenchymal tissue 
contains myoid cells (MC) and mesenchymal cells (M) and 
collagen fibres (CF) Toluidine blue stain. CVRL=29 cm. X 
400. 
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Fig. 9: Light micrograph of chorio-amniotic membrane during 
second trimester showing fine elastic fibres scattered in 
the intermembranous mesenchymal tissue. Aldehyde 
fuchsine. CVRL. = 48 cm. X10. 
 
 
 
 
 
 
 
 
 
 
Fig. 10: Higher magnification from Fig. (9) showing strands of 
elastic fibres (arrows) scattered in the mesenchymal tissue 
between the amnion and chorion. Aldehyde fuschine. 
CVRL. = 48 cm. X 40.  
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Fig. 11: Light micrograph of amniotic folds during third trimester 
showing few strands of elastic fibres (arrows) scattered in 
the mesenchymal tissue core of the amniotic fold. Aldehyde 
fuchsine stain. CVRL. = 85 cm. X10. 
 
 
 
 
 
 
 
 
 
Fig. 12: light micrograph of allantois during first trimester showing 
long branching allantoic folds (AF) lined by simple 
squamous epithelium (FE), thin layer of loose mesenchymal 
tissue (MT) and wide area of gelatin material (G). Toluidine 
blue stain. CVRL=12 cm. X40. 
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Fig. 13: Higher magnification of Fig. (12). Note binucleate cell 
(BN) between the flat lining epithelium (FE) which bulges 
at sites of the nucleus (N), mesenchymal cells (M) and few 
collagen fibres (CF). Toluidn blue stain. CVRL=12 cm. 
X400. 
 
 
 
 
 
 
 
 
Fig. 14: Light micrograph of allantois during second trimester 
showing long allantoic folds (AF) lined by simple 
squamous epithelium (FC) and narrow band of loose 
mesenchymal tissue (MT). Toluidin blue stain. CVRL= 29 
cm. X40. 
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Fig. 15: Light micrograph of placenta during early stage of the 
second trimester showing a few elastic fibres (EF) between 
the allantois (AL) and the chorion (CH). Note interdigitation 
between the dome-shaped chorionic villi and the 
corresponding endometrial depressions. Aldehyde fuchsine 
stain. CVRL= 28 cm. X 25. 
 
 
 
 
 
 
Fig. 16:  Light micrograph of allantois during third trimester lined 
by simple squamous epithelium (SE). Note the mesenchymal 
cells (M) and the myoid cells (MC). Toluidine blue stain. 
CVRL = 83. X400. 
 185
\\\\\ 
 
 
15 
          
 
 
                   SE  
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
16 
 186
 
 
Fig. 17: Light micrograph of epidermal membrane during third 
trimester. Note that one side of the membrane is lined by 
stratified flat cells (FC) and the other side is lined by 
columnar cells (CC). Middle area is occupied by cells of 
irregular outlines. Toluidine blue stain. CVRL= 85 cm. 
X100. 
 
 
 
 
 
 
 
 
Fig. 18: Higher magnification from Fig. (17). Note that all cells lack 
nuclei and also note the absence of the mesenchymal tissue. 
Toluidine blue stain. CVRL= 85 cm. X400. 
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Fig. 19: Light micrograph of chorion during first trimester, showing 
chorionic undulations (CU) which are lined by stratified 
trophoblasts. Blood vessels (BV) are found in the 
mesenchymal core of the folds and closely adhered blood 
capillaries (BC) to the basal lamina (BL). Toluidine blue 
stain. CVRL=12 cm. X40. 
 
 
 
 
 
 
 
 
 
Fig. 20: Light micrograph of chorion during first trimester showing 
binucleate cells (BN), round nuclei of mononucleate 
trophoblasts (N) with prominent nucleolus (PN). Toluidine 
blue stain. CVRL=12 cm. X 400. 
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Fig. 21: Light micrograph of placenta during first trimester showing 
the loose contact between the chorion  (CH) and 
endometrium (EN). Note allantoic folds (AF) and allantoic 
blood vessel (BV). H&E. stain. CVRL.= 15 cm. X10. 
 
 
 
 
 
 
 
 
Fig. 22: Light micrograph of placenta during second trimester 
showing the relationship between the allantois (AL), 
chorion (CH) and the endometrium (EN). Note the 
allantoic blood vessels (BV), dome-shaped chorionic villi 
(CV), interlocked with endometrial depressions. The 
lamina propria contained endometrial glands (EG). H&E. 
stain. CVRL. = 43 cm. X10. 
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Fig. 23: light micrograph of chorion during second trimester 
showing dome-shape chorionic villi. Note lining 
epithelium consists of simple cuboidal mononucleate 
trophoblasts. Toluidine blue stain. CVRL=29 cm. X 40. 
 
 
 
 
 
 
 
 
Fig. 24: Light micrograph of chorion during second trimester 
showing tip of the dome shaped villi lined by simple 
cuboidal mononucleate trophoblasts (MN) with spherical 
nuclei(N) and prominent nucleoli (PN) basal lamina (BL) 
indented by blood capillaries (BC), loose mesenchymal 
tissue with scattered mesendhymal cells (M). Toluidine 
blue stain. CVRL = 52 cm. X 400. 
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Fig. 25: light micrograph of chorion during second trimester 
showing an area lined by stratified trophoblasts. Note 
binucleate giant cell (BN), mononucleate trohpoblasts 
(MN) with oval nuclei (N) and prominent nucleolei (PN), 
basal lamina (BL). Toluidine blue stain. CVRL=29 cm. 
X400. 
 
 
 
 
 
 
 
Fig. 26: Light micrograph of placenta during second trimester 
showing fine reticulin fibres distributed in the connective 
tissue that surrounding the endometrial glands (EG) and in 
the mesenchymal tissue of the dome-shaped chorionic villi 
(CV). Silver impregnation. CVRL .=  48 cm. X 10.  
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Fig. 27: Light micrograph of chorion during third trimester showing 
chorionic villi branched into secondary (SC) and tertiary 
(TR) branches. H&E. stain. CVRL. = 86 cm. X10. 
 
 
 
 
 
 
 
 
 
Fig. 28: Light micrograph of chorion during third trimester at basal 
area lined by tall columnar mononucleate trophoblasts. Note 
oval nuclei (N) located basally and characterized by 
prominent nucleoli (PN). Toluidine blue stain. CVRL =105 
cm. X400.      
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Fig. 29: Light micrograph of placents during third trimester showing 
chorionic villi (CH) intimately invested by endometrial 
invaginations. Note the endometrial glands (G) scattered in 
the endometrium (EN). H&E stain. CVRL =75. X100. 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 30: light micrograph of chorion during third trimester showing 
chorionoc villi. Note the central dense core (CD) originated 
from the underlying dense mesenchymal tissue (DM). 
Toluidine blue stain. CVRL=85 cm. X40. 
 
 
 
 199
 
29 
 
 
 
 
    
 
30 
 
 
 200
Fig. 31: Light micrograph of chorion during third trimester showing 
reticular fibres (arrows). Silver impregnation stain. 
CVEL. = 85 cm. X40. 
 
 
 
 
 
 
 
 
 
 
Fig. 32: Light micrograph of endometrium during first trimester 
lined by simple cuboidal epithelium (CE) with oval and 
basally situated nuclei (N). Note blood vessels (BC) closely 
adhered to the basal lamina. Toluidine blue stain. CVRL=12 
cm. X 250. 
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Fig. 33: Light micrograph of an endometrium during first trimester 
lined by simple cuboidal epithelium (CE) and contained 
dense irregular connective tissue (DT) and loose connective 
tissue of the lamina propria with scattered simple tubular 
endometrial glands (EG). H&E stain. CVRL= 12 cm. X10.  
 
 
 
 
 
 
 
 
Fig. 34: Higher magnification of a part of uterine gland during first 
trimester. Note that the glands are lined by columnar 
epithelium (CE) with centrally located oval nuclei (N) and 
large vacuoles (VC). Different cell types of the connective 
tissue (CTC) are found. Toluidine blue stain. CVRL=12 cm. 
X 250. 
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Fig. 35: Light micrograph of endometrium during second trimester 
showing collagen fibres (CF), muscle bundles (MB) and 
endometrial glands (EG).Masson’s Trichrom stain. CVRL. 
= 56 cm. X10. 
 
 
 
 
 
 
 
 
 
Fig. 36: light micrograph of the endometrium during third trimester 
showing irregularly shaped endometrial troughs (ET). The 
loose connective tissue of the lamina propria contains 
endometrial glands (EG). H&E. stain. CVRL. = 95 cm. 
X10.  
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Fig. 37: Light micrograph of a cross section of endometrial gland 
during third trimester lined by tall columnar epithelium 
(CE) with basally located oval nuclei (N). Also note the 
lumen is filled with material (ML). Toluidine blue stain. 
CVRL=105 cm. X250. 
  
 
 
 
 
 
 
 
Fig. 38: Light micrograph of endometrium during third trimester 
showing reticular fibres (arrows) scattered in the loose 
connective tissue of the lamina propria. Note endometrial 
glands (EG). Silver impregnation stain. CVRL. = 98 cm. X 
40. 
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Fig. 39: Transmission electron micrograph of upper part of first 
trimester amniotic epithelium showing long microvilli 
(MV), junctional complexes (arrows), large sizse electron 
dense bodies (EB), small sizse electron dense granules 
(ED), electron lucent granules (EL). CVRL = 20 cm. 
X4000. 
 
 
 
 
 
 
 
Fig. 40: Transmission electron micrograph of lower part of first 
trimester amniotic epithelium showing parts of 
neighbouring cells contain elongated electron dense bodies 
(EB), electron dense granules of different size (ED) and part 
of a nucleus (N) with euchromatin. CVRL = 20 cm. X4000. 
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Fig. 41: Transmission electron micrograph of lower part of 
epithelium of first trimester amnion showing thick 
undulated basal lamina (BL) separated by spase of 
mesenchymal tissue (MT) from the basal lamina of foetal 
blood capillries (BC). CVRL =20 cm. X 4000.   
 
 
 
 
 
 
 
 
 
 
 
 211
 
 
 
 
 
 
 
41 
 
 
 
 
 
 
 
 212
Fig. 42: Scanning electron micrograph of first trimester amniotic 
epithelium showing amniotic folds (F) and covering 
epithelial cells with irregular outlines (arrows). CVRL= 10 
cm. X100. 
 
 
 
 
 
Fig. 43: Scanning electron micrograph of amniotic epithelium of 
first trimester showing microvilli (MV) and amniotic blebs 
(arrows). CVR = 10 cm. X 5000. 
 
 
 
 
 
Fig. 44: Higher magnification of Fig. (43) to show branched 
irregularly shaped microvilli (MV) and amniotic blebs 
(arrows). CVRL = 10 cm. X 15000. 
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Fig. 45: Transmission electron micrograph of second trimester 
amniotic epithelium showing microvilli (MV), dilated 
intercellular space with microvilli (IS), and nucleus (N) 
with peripherally located prominent nucleolus (PN) and 
euchromatin. CVRL= 48 cm. X 5000.   
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Fig. 46: Scanning electron micrograph of second trimester amniotic 
epithelium showing amniotic folds (F). CVRL = 48 cm. 
X100.  
 
 
 
 
 
Fig. 47: Scanning electron micrograph of second trimester amniotic 
epithelium showing densely packed microvilli (MV) and 
amniotic blebs (arrows). CVRL = 48 cm. X 5000. 
 
 
 
 
 
Fig. 48: Higher magnification of Fig. (47) showing branched 
microvilli (MV) and amniotic blebs (arrows). CVRL = 48 
cm. X15000.  
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Fig. 49: Transmission electron micrograph of an amnion during 
third trimester. Note microvilli (MV), nucleus (N), 
electron dense granules (ED), intercellular space (IS) filled 
with coplex system of interdigitated microvillous 
processes and basal lamina (BL). CVRL = 85. X4000. 
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Fig. 50: Transmission electron micrograph of first trimester allantoic 
epithelium showing few branched microvilli (MV), few 
vesicles, smooth undulated basal lamina (BL) and irregulary 
shape nucleus (N) with euchromatin. CVRL = 19. X 8000.  
 
 
 
 
 
 
 
 
 
 
Fig. 51: Transmission electron micrograph of a second cell type of 
allantois during first trimester showing microvilli (MV), 
vacuoles (VC), vesicles (VS), electron dense granules 
(ED) and nucleus (N). CVRL = 21. X10000. 
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Fig. 52: Scanning electron micrograph of allantoic epithelium 
during first trimester showing allantoic folds (F). CVRL = 
20 cm. X100. 
 
 
 
 
 
Fig. 53: Scanning electron micrograph of allantoic epithelium 
during first trimester. Note the epithelial cells are 
polygonal or irregular in outlines (arrows). CVRL = 20 
cm. X1000.  
 
 
 
 
Fig. 54: Higher magnification from Fig. (53) showing long branched 
microvilli (MV). CVRL = 20 cm. X15000.  
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Fig. 55: Scanning electron micrograph of allantoic epithelium 
during second trimester showing flat long cells (LC) with 
irregular outlines (arrows). CVRL =38 cm. X 500. 
 
 
 
 
 
 
 
Fig. 56: Scanning electron micrograph of allantoic epithelium 
during second trimester possessing low microvilli. CVRL 
= 38 cm. X5000.  
 
 
 
 
 
 
Fig. 57: Higher magnification of Fig. (56) illustrating short and 
branched microvilli. CVRL = 38 cm. X1500. 
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Fig. 58: Scanning electron micrograph of allantoic epithelium 
during third trimester showing allantoic folds (F). CVR 
=104 cm. X 100.  
 
 
 
 
 
 
Fig. 59: Scanning electron micrograph of allantoic epithelium 
during third trimester showing hexagonal cells with low 
branched microvilli and allantoic blebs (arrows). CVRL 
=104 cm. X5000. 
 
 
 
 
 
Fig. 60: Higher magnification from fig. (59) showing branshed 
microvill (MV) and allantoic blebs (arrows). CVR = 104 
cm. X 15000.  
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Fig. 61: Transmission electron micrograph of epidermal membrane 
epithelium during third trimester showing one large electron 
dense body (EB) and a few small sized electron dense 
granules (ED). Note irregular outlines of lateral cell 
membranes of two adjacent cells apposeing each and joined 
together by many desmosomes (arrows). CVRL = 86 cm. X 
4000.  
 
 
 
 
 
 
 
 
Fig. 62: Transmission electron micrograph of epidermal membrane 
epithelium during third trimester showing parallel flat cells 
with homogeneous cytoplasm. Note wide intercellular 
spaces and the cells are joined together by many 
desmosome (arrows) A superficial cell is filled with 
aggregates of pigment granules (PG). The cells are 
nonnucleated. CVRL = 86 cm. X 6700. 
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Fig. 63: Transmission electron micrograph of epidermal membrane 
epithelium during third trimester showing upper part of 
neighboring cells with homogeneous matrix and few small 
size electron dense granules (ED) and intercellular spaces 
(IS) opened directly into the amniotic cavity. CVRL = 86 
cm. X 4000. 
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Fig. 64: Transmission electron micrograph of mononucleate 
trophoblasts during first trimester with very long 
branched microvilli (MV) and part of indented nucleus 
(N) with euchromatin and prominent nucleolus (PN). 
CVRL = 19 cm. X 6700.  
 
 
 
 
 
 
 
 
 
Fig. 65: Transmission electron micrograph of mononucleate 
trophblasts during first trimester showing thin basal 
lamina (BL) indented by blood vessels (BV), few 
vacuoles (VC) and electron dense bodies (ED) and round 
shape nucleus (N) with prominent nucleolus (PN). CVRL 
= 10 cm. X 4000. 
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Fig. 66: Transmission electron micrograph of binucleate giant cell 
during first trimester showing two adjacent nuclei (N) with 
euchromatin and prominent nucleolus (PN). CVRL = 12 
cm. X 5000. 
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Fig. 67:  Scanning electron micrograph of first trimester chorion 
showing chorionic undulations (CU) and chorionic 
areolae (arrows). CVRL = 10 cm. X 100. 
 
 
 
 
 
 
Fig. 68: Higher magnification of fig. (67) showing irregularly 
branched microvilli (MV) and chorionic blebs (arrow). 
CVRL = 10 cm. X 5000.  
 
 
 
 
 
 
 
Fig. 69: Higher magnification of fig. (68) showing long and 
branched microvilli (MV) and chorionic blebs (arrow). 
CVRL = 10 cm. X 15000.  
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Fig. 70: Transmission electron micrograph of mononucleate 
trophoblasts of second trimester showing microvilli 
(MV), large vacuoles (VC), vesicles (VS), electron dense 
granules of variable sizes (ED) some with light centre, 
thin basal lamina (BL) very close to foatal blood 
capillaries (BC) and nucleus (N)  with heterochromatin. 
CVR= 52 cm. X 2700.   
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Fig. 71: Higher magnification of fig. (70) showing some magnified 
features of the above fig. CVR = 52 cm. X 5000. 
 
     
 
 
 
 
 
 
 
Fig. 72: Transmission electron micrograph of mononucleate 
trophoblasts during second trimester. Note the presence 
of electron dense granules of variable sizes (ED), 
cisternae of rough endoplasmic reticulum (ER) and basal 
lamina (BL) fused with that of the underlying blood 
capillaries (BC) and also nucleus (N) with euchromatin. 
CVRL = 29 cm. X 4000. 
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Fig. 73: Scanning electron micrograph of second trimester chorion 
showing chorionic trophoblasts with irregular outlines 
(arrows). CVR = 48 cm. X100. 
 
 
 
 
 
Fig. 74: Scanning electron micrograph of second trimester chorion. 
Note irregular outlines of the trophoblasts and micrvillous 
interdigitation between adjacent cells. CVRL = 48 cm. 
X2000. 
 
 
 
 
 
 
Fig. 75: Higher magnification of fig. (74). Note irregular and 
branched micrivilli which cover the free surface of the 
trophoblasts. CVR = 48 cm. X 15000. 
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Fig. 76: Transmission electron micrograph of mononucleate 
trophoblast  of third trimester showing long thin 
microvilli (MV),  vesicles (VS), large number of 
vacuoles (VC), basal lamina (BL) fused with that of the 
foatel blood capillary (BC). Note a nucleus of endothelial 
cell (N). CVRL = 88 cm. X4000. 
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Fig. 77: Scanning electron micrograph of third trimester chorion 
showing chorionic microprojections (MP) and areolae in-
between. CVR L= 104 cm. X 100. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 78: Higher magnification of fig. (77) showing irregular 
microvilli and chorionic blebs (arrows) scattered at 
intervals. CVR = 104 cm. X 5000. 
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Fig. 79: Transmission electron micrograph of endometrial surface 
epithelium during first trimester showing large membrane 
bound vacuoles (VC), basally situated nuclei with 
heterochromatin (N), basal lamina (BL) and endometrial 
blood vessel (BV). CVRL = 12 cm. X 2700.  
 
 
 
 
 
 
 
 
 
 
Fig. 80: Transmission electron micrograph of endometrial 
glandular epithelium during first trimester. Note 
microvilli (MV), vesicles (VS), electron lucent bodies 
(EL), electron dense granules (ED), parallel array of 
granular endoplasmic reticulum (ER) and oval nuclei (N) 
with euchromatin. CVRL = 21 cm. X 2700.  
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Fig. 81: Scanning electron micrograph of endometrial surface 
epithelium during first trimester showing endometrial 
folds (EF) and endometrial depressions (arrows). CVRL = 
16 cm. X 100 
 
 
 
 
 
Fig. 82: Scanning electron micrograph of endometrial surface 
epithelium during first trimester showing microvlli (MV) 
and intercellular spaces filed with interdigitated 
microvillous processes (MP). CVRL = 16 cm. X 5000. 
 
 
 
 
 
 
Fig. 83: Higher magnification of fig. (82) showing long branched 
microvilli and scattered blebs (arroes).CVRL = 16 cm. 
X15000 
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Fig. 84: Transmission electron micrograph of  endometrial 
surface epithelium of second trimester showing short 
microvilli (MV), electron dense granules (ED), 
parallel array of cisternae of granular endoplasmic 
reticulum (ER), basal lamina (BL), round nucleus (N) 
with euchromatin and peripherally located nucleolus 
(PN). CVRL = 29 cm. X 6700. 
 
 
 
 
 
 
Fig. 85: Transmission electron micrograph of lower part of 
endometrial gland epithelium during second trimester 
showing large number of parallel cisternae of granular 
endoplasmic reticulum (ER), electron dense granules 
(ED) and basal lamina (BL). Note irregularly shaped 
nuclei (N) with euchromatin. CVRL = 52 cm. X 4000. 
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Fig. 86: Scanning electron micrograph of endometrial surface 
epithelium during second trimester showing endometrial 
cells with irregular outlines (EC) and some depressions 
(arrows) which correspond to the dome shape projections 
of the chorion. CVRL = 34 cm. X 100. 
 
 
 
 
 
Fig. 87: Higher magnification from fig. (85) showing large number 
of microvilli (MV), cilia (C) and endometrial blebs (B). 
CVRL = 34 cm. X 5000. 
 
  
 
  
 
 
Fig. 88: Higher magnification from fig. (87) showing branched 
microvilli (MV). CVRL = 34 cm. X 15000.  
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Fig. 89: Transmission electron micrograph of endometrial surface 
epithelium of third trimester showing a huge number 
of vesicles (VS), a nucleus (N) with euchromatin and 
a nucleolus (PN) and basal lamina (BL) separated by 
narrow space (arrows), from the endothelium of the 
maternal blood vessels (BV). CVRL = 85 cm. X 2700. 
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Fig. 90: Transmission electron micrograph of a duct of 
endometrial gland during third trimester showing 
basal cells (B) with irregular shaped nuclei (N) and 
cisternae of granular endoplasmic reticulum (ER), 
surface cells (SC) with elongated nuclei (EN), 
cisternae of granular endoplasmic reticulum (ER) and 
electron dense granules (ED). CVRL = 85. X 5000. 
 
 
 
 
 
 
 
 
 
Fig. 91: Transmission electron micrograph of epithelium of 
secretory part of endometrial glands during third 
trimester showing large vacuoles (VC), electron lucent 
bodies (EL), vesicles (VS) and electron dense granules 
(ED). CVRL = 85 cm. X 5000.  
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Fig. 92: Scanning electron micrograph of endometrial surface 
epithelium during third trimester showing different shapes 
of endometrial folds (EF) and irregular shapes of 
depressions in between (arrows). CVRL = 104 cm. X 100. 
 
 
 
 
Fig. 93: Higher magnification from fig. (92) showing long branched 
microvilli (MV), blebs (arrows). CVRL = 104 cm. X 
5000.  
 
 
 
 
 
 
 
Fig. 94: Higher magnification from fig. (93) showing long and 
branched microvilli and well established blebs (arrows) 
scattered in between. CVRL = 104 cm. X 15000. 
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Fig. 95: Light micrograph of amnion during third trimester showing 
PAS-positive material. Note strong reaction in the lining 
epithelium (LE) and in the underlying mesenchymal 
tissue (MT) while moderate reaction is shown in the 
intermembranous tissue (IM) between the amnion and 
the chorion. PAS-counterstained by Haematoxylin and 
without malt diastase. CVRL. = 85 cm. X 10. 
 
 
 
 
 
Fig.96: light micrograph of chorio-allantoic membrane during 
third trimester showing PAS-positive material. 
Note intense reaction in the trophoblasts (TB), in 
the underlying mesenchymal tissue (MT) and in the 
flat cells which line the alllantois (FC). Moderate 
reaction is shown in the intermembranous tissue 
(IM). PAS- counter stained by haematoxylin and 
without malt diastase. CVRL. = 78 cm. X 10. 
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    Fig. 97: Light micrograph of placenta during first trimester showing 
Acid Phosphatase Enzyme reaction. Note strong reaction 
in the endometrial glands (EG), moderate reaction in the 
endometrial lining epithelium (EL) and in the trophoblasts 
(TB) while weak reaction is shown in the allantois (AL) 
and the endometrial blood vessels (BV). Gomori’s stain. 
CVRL. = 10 cm. X10. 
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Fig. 98: Light micrograph of epidermal membrane during third 
trimester showing PAS-positive materials. Note 
intense reaction in the columnar cells (CC) and 
moderate reaction in the middle irregular cells and in 
the flat stratified cells (FS). PAS-without malt 
diastase. CVRL. = 83 cm. X 10.  
 
 
 
 
 
 
 
 
 
 
 
Fig. 99: Higher magnification from fig. (98) showing detailed 
features. PAS-without malt diastase. CVRL. = 83 
cm. X 40.  
 
 
 
 
 267
 
 
98 
 
 
 
 
 
 
99 
 
 
 268
Fig. 100: Light micrograph of chorion during second trimester 
showing PAS-positive material. Note strong reaction in 
the cytoplasm of the trophoblasts (TB), in the underlying 
mesenchymal tissue (MT), in the wall of the blood 
vessels (BV) while moderate reaction is shown in the 
mesenchymal core of the chorionic villi (CV) and in the 
intermembranous mesenchymal tissue (IM) between the 
chorion and the allantois. PAS-without malt diastase. 
CVRL. = 42 cm. X10. 
 
 
 
 
Fig. 101: Light micrograph of chorion during second trimester 
showing PAS-positive diastase resistant material. 
Note moderate reaction in the trophoblasts (TB) 
and in the mesenchymal core of the chorionic villi 
(CV). The round clear areas (arrows) may 
represent areas of digested glycogen. PAS-
positive with malt diastase. CVRL. = 61 cm. X 
10. 
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Fig. 102: Light micrograph of placenta during second trimester 
showing PAS-positive diastase resistant material. 
Note intense reaction in the trophobasts (TB), in the 
basement membrane (arrows) and in the wall of the 
blood vessels (BV). Moderate reaction in the 
connective tissue of the endometrium (CT) while 
weak reaction in the mesenchymal tissue core of 
the chorionic villi (CV). The round clear areas 
(arrow heads) represent areas of digested glycogen. 
PAS- with malt diastase and counter stained with 
Haematoxylin. CVRL. = 59 cm. X 10. 
 
 
 
 
 
Fig. 103: Light micrograph of chorion during third trimester 
showing PAS-positive diastase resistant material. 
Note intense reaction in the trophoblasts (TB). The 
round clear areas indicate areas of digested 
glycogen. PAS- with malt diastase. CVRL. = 92 cm. 
X 10. 
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Fig. 104: light micrograph of chorio-allantoic membrane during 
third trimester showing intense PAS-positive reaction in 
the trophoblasts (TB), in the wall of the blood vessels 
(BV) and moderate reaction in the allantois (AL). PAS-
without malt diastase. CVRL. = 78 cm. X10.  
 
 
 
 
 
 
 
 
 
Fig. 105: Light micrograph of placenta during third trimester 
showing PAS-positive material. Note intense reaction in 
the trophoblasts (TB), in the epithelium of the 
endometrial glands (EG), in the secretory material in 
lumen of the glangs (arrows) while moderate reaction is 
shown in the mesenchymal tissue core of the chorion 
(MT). PAS-without malt diastase. CVRL.= 67 cm. X 10 
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Fig. 106: Light micrograph of a part of placenta during third 
trimester in the region of interdigitation between 
chorionic villi and endometrial trough. Glycogen 
granules are present in the lining epithelium (arrows). 
PAS. stain without malt diastase. X40. 
 
 
 
 
 
 
 
 
 
Fig. 107: Light micrograph of a part of placenta during third 
trimester in the region of interdigitation between 
chorionic villi and endometrial trough. PAS-positive 
diastase resistant material is found in the lining 
epithelium (arrows). PAS. stain with malt diastase. X40. 
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Fig. 108: Light micrograph of placenta during first trimester 
showing Alkaline Phosphatase reaction. Note strong 
reaction in the endometrial lining epithelium (EL), 
trophoblasts of the chorion (TB) and the dense 
connective tissue (DT) of the endometrium and the 
endometrial blood vessels (BV). Moderate reaction in the 
endometrial glands (EG) and weak reaction in the 
mesenchymal tissue of the chorion (MT) and in the loose 
connective tissue of the lamina propria (LP). Gomori’s 
stain.  CVRL. = 23 cm. X 10. 
 
 
 
 
 
 
Fig. 109: Light micrograph of the chorion during third trimester 
showing strong Alkaline Phosphatase Enzyme reaction in 
the trophblasts while the mesenchymal tissue showing 
moderate reaction. Gomori’s stain. CVRL. = 98 cm. 
X10.  
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Fig. 110: Light micrograph of placenta during third trimester 
showing intense Alkaline Phosphatase reaction in the 
endometrial lining epithelium (arrows) and in the 
trophoblasts (TB) while moderate reaction is shown in 
the endometrial glands (EG) and weak reaction in the 
mesenchymal tissue of the chorion and in the connective 
tissue of the endometrial lamina propria. Gomoi’s stain. 
CVRL. = 85 cm. X10. 
 
 
 
 
 
 
 
Fig. 111: Hiher magnification from Fig (110) showing different 
intensity of Alkaline Phophatase Enzyme reactions in the 
chorion and endometrium. Note interdigitation between 
the branched chorionic villi and the corresponding 
endometrial troughs. Gomori’s stain. CVRL. = 85 cm. 
X25. 
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Fig. 112: Light micrograph of placenta during first trimester 
showing Acid Phosphatase Enzyme reaction. Note strong 
reaction in the areolae (AR), moderate reaction in the 
trophoblasts (TB), endometrial lining epithelium (LE) 
and in some endometrial glands (EG). Gomori’s stain. 
CVRL. =10 cm. X 10. 
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Fig. 113: Light micrograph of endometrium during first 
trimester showing PAS-positive material. Note 
intense reaction in the endometrial lining 
epithelium (EL), underlying connective tissue (CT) 
and in the endometrial glans (EG). Dark granules 
may represent glycogen (arrows). PAS-without 
malt diastase. CVRL. = 22 cm. X 10. 
 
 
 
 
 
 
 
 
 
Fig. 114: Light micrograph of endometrium during third 
trimester showing PAS-positive material. Note 
intense reaction in the endometrial lining 
epithelium (LE) and endometrial glands (EG) while 
moderate reaction is shown in the lamina propria 
(LP). PAS-without malt diastase. VCRL. = 68 cm. 
X 10. 
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Fig. 115: Light micrograph of lamina propria of endometrium 
during third trimester showing PAS-positive material. 
Note intense reaction in the endometrial glands (EG) and 
in the secretory material in the glandular lumen (arrows). 
PAS- witout malt diastase. CVRL. = 73 cm. X 10. 
 
 
 
 
 
 
 
Fig. 116: Light micrograph of lamina propria of endometrium 
during third trimester showing PAS-positive diastase 
resistant material. Note intense reaction in the endometrial 
glands (EG) and in the secretoty material (arrows). The 
clear areas indicate areas of digested glycogen. PAS-with 
malt diastase. CVRL. = 72 cm. X10. 
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Fig. 117: Light micrograph of endometrium during first 
trimester showing PAS-positive diastase resistant 
material. Note moderate reaction in the endometrial 
lining epithelium (EL), endometrial glands (EG) 
and in the walls of the blood vessels (BV). The 
round clear areas (arrow) may represent areas of 
digested glycogen. PAS-with malt diastase. CVRL. 
= 18 cm. X 10.  
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Fig. 118: Light micrograph of a part of endometrium during second 
trimester showing intense PAS-positive material in the 
endometrial glands (EG) and blood vessels (BV). PAS. 
stain without malt diastase. X40.   
 
 
 
 
 
 
 
 
 
 
 
Fig. 119: Light micrograph of a part of endometrium during second 
trimester showing PAS-positive diastase resistant 
material in the endometrial glands (EG) blood vessels 
(BV). PAS-stain with malt diastase. X40.   
 
 
 
 
 
 289
 
 
 
118 
 
 
 
 
119 
 
 290
 
 
 
 
 
 
 
 
 
Fig.120: Light micrograph of endometrium during second trimester 
showing Alkaline Phosphatase reactions. Note strong 
reaction in the endometrial lining epithelium (EL) and 
endometrial gland epithelium (EG) while moderate 
reaction is shown in the loose connective tissue of the 
lamina propria (CT) and in the myometrium (MC). 
Gomori’s stain. CVRL. = 46 cm. X10.  
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